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IX. — On the General Theory of Duplex Telegraphy. 

By Locis Sou w endleji. 

(Continue from Vol. XLII1, Part II, 1874.) 

• 

In the two preceding investigations* I have given the solution of the 
first problem for the bridge method. This solution established the general 
result of the double balance being the best possible arrangement for the 
bridge method. In the present paper I shall endeavour to find the solution 
of the first problem for the differential method , which in practical impor- 
tance ranges second to the^kidgo-method. 

II. Differential Method. f 

This arrangement for duplex working is based on the well-known me- 
thod, of comparing electrical resistances u differential method,” and Fig. 2 
gives the general diagram when this method is applied for duplex working* 

• J. A* 8. B., Vol. XLin, Part IT, 1874, pp. 1 and *8; Jpiil. Mag., Vol. 48, 
1874, p, 117 and Vol. 49, 1875, p. 108 ; Journal 'Jolegraphiquo, Vol II, p. 580. 

f The differential method was originally invented, as stated before, by Mr* Frisclion, 
and Messrs. Siemens and Halske. A particular case of this method was patented by 
them in England in 1854. 
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Explanation of the Diagram. • 

E, electromotive force of the signalling; battery. 
fa internal resistance of thtviignulliifg battery. • 

A, a constant resistance key. 

a and b, the coils of the receiving instrument. These coils, for any sent current, 
have opposite magnetic fftcita with inspect to any given magnetic polo external to 
the coils; while lor any received current, these coils add tlieii effects with respect 
to that same magnetic polo. By a and b shall also ho designated the resistances of 
the coils. 

d ) Wy f and h are certain resistances, the necessity of which will hoeome clear 
hereafter. * 

iy the resistance of the resultant fault of the line^acting at a distance V from Sta- 
tion I, and at a distance V* from Station IT, (both /' expressed in resistances, 

go that l 9 + / ;, = X equal the “real conduction resistance” oTtlic line). 

The other terms, viz. If, X", /, p", o' e", &c., which will net'essarily he of frequent 
occurrence also in this paper, will hear the same physical meaning here as before, 

The practical inferiority of the differential method, when compared with 
the bridge method , it^will be dear at once, is that specially constructed 
receiving instrunfents on the differential principle are required. That, there- 
fore, the introduction of Duplex Telegraphy based on the differential method 
woifld at once involve also a total change of the receiving instruments 
hitherto used. This is clearly a serious disadvantage from an administra- 
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tive and financial point of view. But besides this, without going into de- 
tails, the differential method has also a very serious objection from a techni- 
cal point of view. While in the bridge method the balance is obviously 
•independent of the resistance of the receiving instrument, in the differential 
method the balance is clearly a function of the resistances of the two coils of 
which the receiving instrument consists, and as these two coils may alter 
tlieif resistances independently, and not in proportion as indicated by the 
t balance equation, a new element of disturbance is introduced, which the 
bridge method docs not possess. 

Besides this, differential instruments are necessarily mechanically more 
complicated than others, and require therefore superior workmanship, en- 
tailing* greater expense to arrive at working efficiency*. 

• 

General expressions for the two* functions “ D” and “ SP 

In order to obtain* the two functions D and S } we have to develop the 
general expressions for$, P, and Q; say for Station I., 

p> in our particular cast; is the force Sxcrted by the two coils a and V 
on one and the same magnetic pole when Station I is sending and Station II 
is at rest. This force is clearly the difference of the two forces exerted by the 
coils a and V. 

Thus we have 

• p f = A ' — B f n f 

where A f and P' are the currents which pass through the two coils a' and V 
respectively, when Station I is sending f and Station II is at rest, while in' 
and n are the forces exerted by these coils when the unit current passes 
through them. At balance in Station I , jr/ = o 
Further P' --- 21' m + B' n * 

whore 2T and B' are the currents which pass through the coils a ' and V re- 
spectively, when Station II is sending and Station I is at rest (single 
signals). • 

Further Q' = Y f w' + n’ 

where y' and are the currents which pass through a f and V respectively 
when both stations are^niiing simultaneously (duplex signals). 

To get the most general expressions for these three forces p } P, and Q , 
we have to fix the signs of the two terms of which they consist. This is 
best done by considering the forces w and n as absolute*) umbers, and deter- 
mining the direction in which they act with respect to one and the same 
magnetic pole by the direction of the currents passjpg through the coils 
a and Ik ‘ 1 

To fix the signs of the currents, we shall call, arbitrarily, that current 
positive which passes through the coil a in the sending station, wheif the 
negative pole of the signalling battery is joined to earth. 
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Further, if we suppose at the outset, that the movement of the key h 
does not alter the complex resistance p of its own station, L e the fulfil- 
ment of the key equation 

tv + p =f 

a condition which is essential, it is clear that the currents y' and fir' are the 
algebraical sums of the currents A', S' and P', 13' respectively, whence it 
follows that 

Q' = (A' + <&') m' + (B' + B'K 

where the currents contain the signs. 

Now, with respect to the manner of connecting up the two signalling 
batteries E' and I? v , we have the following two different cases : 

h’tf. The same pole of the signalling battery is connected to earth in 
each station, thus : 

j)' + A' m' + B ' ri 

c P' = + &'**' + »'»' 

q = (+ A' + 2') m 9 + (+ B f X B') n' 
where the upper signs are to be Used when the negative poles of the signal- 
ling batteries are connected to earth in both stations, and the lower signs 
when the positive poles of the signalling batteries are connected to earth in 
both stations. 

2nd . Opposite poles of the signalling batteries are connected to earth 
in the two stations, thus : 

V = ±A' ™ »' 

F = + 3' W ± 15' ri 

O’ =- (± A’ ± a') m + (+ B’ ± W) n' 
whero the upper signs are to be used when the negative pole in Station I 
and the positive pole in Station II are connected to earth, and the lower 
signs when the reverse is the case. 

Subtracting in either of these two cases P' from Q ' , it will be seen that 
invariably 

S' = q — P' <= p ' 

or that, on account of having fulfilled the key equation w + ft = /, the 
difference of force by which single and duplex sigftolg are produced is equal 
in magnitude and sign to the force by which balance is disturbed. Further, 
that it is perfectly immaterial whether the same or opposite poles of the 
signalling batteries rre put to earth. For reasons already explained I pre- 
fer to use the negative poles of the signalling batteries to earth in both 
stations, and this alternative we will suppose is adopted. 

Thus we havij : 

p f = A' in' — B' n * W 
- P' = - (ft m' + Wn') 

Q' = (A' - %') m' - (. B ' + BO n> 
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If we now substitute for A', B\ 33' their values, we got :• 


V jV' 

•* ^ z" q>" + n 

— 


D" {h" + d") W 

yS M +j^ A 


and Q f = 

t 

^lie sign of jf being contained in A', and 
where 


JP -=-f (i V + d f + a’ + V + cT) + (V + d!) (a? + V + o') 
N*=f\V’ + d"+ a " + r + O + (4" + d") {a' + h"+ c%) 


1 i + l f + p • 

A' = (J' + rf) m' — * ' -f V + O ft' 

Thus the general expressions for the t^o functions D and S are : 
V W N" A' 'l 

^ ■ 


J 


£Ll.£-] 

P" K N" (b’+d') u" A" l . 

. f,for Station II. 

: jV 




2Z/y/</ fulfilment of the two functions D — o and S = o. 

D can only become zero, for finite resistances of the branches, if 
p = S = o 

i . e. if A = o 

Now, to keep A = o we may Adopt two essentially different modes of 
re-adjustment, namely : — 

Either leave the coils* and their armatures stationary, and adjust ba- 
lance by altering the resistances of the branches (a + h) and (6 + d) sepa* 
rately or simultaneously, or leave the resistances of these branches constant, 
and move the coils or their armatures. These two casdfe are to be consi- 
dered separately. 

(a,) lie-adjustment of balance by altering th» resistances of the 
branches . * 

As a and b are resistances which in the form of coils have to exert 

• 

magnetic force, it is impracticable to suppose them variable. If they have 
been once selected, they must necessarily be kept constant, whence it follows 
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that tho ^-adjustment of balance is restricted to a variation of the resis- 
tances It and d. 

Hat as p is a function of ft and / to establish balance by altering one 
of them only, would invariably result in an alteration of p, and consequently 
immediate balance would become an impossibility. 

Thus in order to readjust balance, and at the same time to keep p 
constant,* we must vary ft and d simultaneously. « 

Now, it can be proved in exactly the same manner for the differential 
method as it was for tho bridge, that in order to make the disturbance 
of balance for any given variation in the system as small as possible we must 
make p & largo aa possible, whence it follows from the form of p that 

f=b+d : 

the “ regularity condition ” for the differential method. 

But since * 

f=io + (3 

it follows that to re-establish balance by an alteration of tho resistances ft 
and d while 6, /?, and p keep constant, wo Kaye to vary all the four bran- 
dies //, d } w and / simultaneously, in such a manner that their variations 
fulfil the following condition : 

8 /«= M = 8 w = — (2 8/0 

which is simple enough to allow of its practical application ; but which 
nevertheless shows again the inferiority of t the differentia l method as com- 
pared with the double balance , i. e.^ in order to fulfil immediate balance , the 
key equation , and the regularity condition for the differential method, we 
have to make the four branches of the system simultaneously variable, while 
in the double balance the same effect can be obtained by having one branch 
only variable (the b branch). 

It is worth while to mention here that there is a special case of obtain- 
ing immediate balance for the differential method by the adjustment in one 
branch, namely, when/ = v, for then p would be independent of d, and 
therefore balance could be obtained by varying d without altering p. 

However, on account of the key equation / = to + /J, it would follow 
from/— o , that (3 must be zero also, which represents a physical impossi- 
bility inasmuch as the internal resistance of galvanic cells cannot be reduced 


* p tzz a + h -ji 1 


(L +d )f 

b + d + f 


keep b and /constant and vary h and d f whence wo should have : 

8p = (ft + d + /) {b + d + / + W) U + f U = o 
an equation, wliida it is always possihle to fulfil for any variations of h and d if taken of 
opposite signs, although it may he difficult to achieve it practically by a simple motion, 
sugh as that of turning a handle. Tho absolute value of these variations depends of 
course on the variation of c which disturbs the balance, and in order to have accelerated 
balance we ought to decrease h and increase d when o increases, and vice vend. 
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to zero, not even approximately. Besides the E. m. f. requisite for duplex 
working being necessarily comparatively large, /? will always be a quantity 
which cannot be neglected against the other resistances of the system, even 
ifthe single cells were of small resistance. 

But supposing it were practicable to construct a battery of exceedingly 
low internal resistance, then, as /=s b + df\ t would be necessary to make 
b « ^ and d = o another physical impossibility, as b must consist of con- 
volutions to produce magnetism, and d must be variable to produce balance. 

This solution / = b + // == to + /3 = 0 , or even each of these three 
brandies of an only exceedingly small resistance, must therefore bo rejected. 
( l .) Adjustment of balance by moving the coils or armatures .• 

ThS, it will be clear* is the solution for immediate balance , for sucli a 
mode of adjustment would involve ^10 relation between the resistances of the 
three branches, leaving thejr determination free for other purposes. I 11 order 
that the slightest mojemejit of the two coils, or their armatures, "may pro- 
duce the required balance, it will be best to move both the, coils or armatures 
simultaneously in the same direction. In frtet to be able to produce balance, 
no matter how great the variation in the resistance of the line may become, 
it will be necessary to make the coils movable for the changes of seasons, 
and the armatures for the daily changes. 

It is clear that the differential method, when balance is adjusted by the 
movement of the coils or armatures, can alone be compared in efficiency with 
the double balance , and the superiority of the latter is most striking. While 
immediate balance , and the fulfilment of ?he other two essential conditions, 
can be obtained with the double balance method within any given range by a 
variation of the resistance in one single branch (b branch), this same result 
with the differential method can only he arrived at by* either supposing four 
branches simultaneously variable, or by supposing the coils and armatures 
movable, — both pro-supposing complicated mechanical arrangements requir- 
ing delicate workmanship and being liable to get out of order. 

Bap id approximation of the tfto functions 1) and S towards zero . 
Supposing the fulfilment t>f the key equation as one of the most essen- 
tial conditions, we know* that 

p = 8 for each station invariably. 

Now for Station 1 wo have 

where 

A' = {V + d’) m! — ( «' + V + 

N’=f (i V + d' + a' + h' + c') + (!>' + d') («' + W + c ') 

If we call c> that value of the measured circuit, which for any given 
values of the two branches b' + d’ and a' + A' produces balance in Station 



54 Louis Sehwcndler — On the General [No. 2, 

I, i e. foi' which A' — o, then if o' varies Sc', we havo A' = n' Sc', while JT' 
becomes JS' + SiST. 

Thus we have 


sr-« jr 

S' 


»' Sc' 

F+Tl' 

E'n' 


Sc' 


/i ^ ^/v 

but as a* + V + r -^ - — -- = p # the complex resistance in Station I, and 

* / + 0 t a 

as further Sc' can be neglected against <?', we have anally : 1 

ct* p J?L 

* “- i V + y + # 

Further w', the force exerted by the coil V on a given magnetic pole 
when the unit current passes through the coil, can be expressed as follows : 

n u = r f s/b* * 

where / is a coefficient depending only on the dimensions and shape of the 
coil, on the manner of coiling the wire, and on the integral distance of the 
coil from the magnetic pole acted upon. 

Thus wc have 

8’ as B . 8c> = B. W\ & 

V +/' + d' c'4-p’ 

Now supposing the factor, W constant, t S' becomes smaller the 
smaller 0 is. 

In the second part it has been proved quite generally that 0 decreases 
permanently with increasing p p\ no matter to what special cause the vari- 
ation of c' is due, whence again it follows that p should be a maximum. 

From the form of p however we see that for any given sum b + / + d, 
p becomes largest if 

/=& + <* 

which is “ the regularity condition ” of the differential method. 


* This expression supposes that the thickness of the insulating covering of the wire 
can be neglected against the diameter of the wo, which is allowable, v* is a constant 
with respect to b\ 

f That W can he kept constant while 0' decreases and varies, and/* + V + d* 

is constant, it will be clear is possible, for if $ > o the variation of ¥ + d* may be 
considered entirely due to a variation of d\ equal and opposite in sign to tho vaiiation 
of If d'ss o then we must consider r* variable with V in order to keep W* constant 

while ^ varies, which is admissible since the position of the coils has not boon fixed os 
yet. 
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To have 8 ' therefore for any variation as small as possible, we must 
make/= l + d. Substituting this value of/ we get an expression for S' 
wjpeh shows that it has an absolute maximum for l but no minimum, from 
which we conclude that h should be made either very much smaller or very 
much larger than the value which corresponds to a maximum of S, but no fixed 
relation between b and d or a can be found. 

Ifi order to prove that l + d =/ is the solution , we must now show 
that it ako makes D as small as possible. 


But as 




we have Jfcily to show that the regularity condition b -(* d = / makes P 
either as large as possible, or, whiclj would be still better, a maximum. 

Now • 

F = A" f A' 

wbero AH is the current which enters the line at point 2 (Fig. 2) when 
Station II is sending alone, while y! is the factor which determines the loss 
through leakage of the line, and A' is the factor to which the magnetic force, 
exerted by the current A 1 y! in Station I, is proportional. 

y! as well as A' are functions of the resistances in Station I only* but 
not of those in Station II. 

Now for constant values of y! and A' ( i . e. leaving everything in Station I 
constant) F becomes larger the larger A" is : 

h" -L /7 V • 

jtr 77irr ** + ** # 

A = Ms * * 

Substituting its value for N f \ and dividing numerator and denominator 
by b n + d\ we get * 

JjW 

Supposing balance in Station H rigidly fulfilled, we have 
(4"+ d”) m" — ( a * + W + c") n" = o. 

c n = (1” + d”) % - (a" + h"). 

. n 

Substituting this value of c ” in the expression for A" and reducing, 
we get 

V’rWb" 


A = 


f" r" s /b" + <i {V + d" + f') vV 




8 
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Dividing by <f, and putting p == v” we have 


1 £»®. 2 , 

*1 


A 


v" s/h” 


+ (i" + d" +f" vV 


This expression has a maximum* for 

v'^r + d” 

which contradicts the regularity condition /= £ + d so long as d is different 
from zero. 

Thus, in order to fulfil the regularity condition, and the maximum 
current, Yor the differential method simultaneously, we must put up 


It has, however, been shewn that in order to have immediate balance, 
when adjusting balance by a variation in the resistances, we have to 
alter the resistances of the four branches £ + '/, a + and tv + /? simul- 
taneously according to a relation already givciu Thus it is proved that 
adjustment of balance by an alteration of the' resistances must be rejected, 
since, as pointed out before, * a variation of the resistances of the coil £ is 
impracticable. 

We are obliged, therefore, to adjust balance by moving the coils or 
their armatures, and the further solution of the problem is only required, 
when this mode of adjustment is adopted. * 

Maxim magnetic moment . 

It has now been proved that d is to be made zero, in order to be able 
to fulfil the conditions of regularity and maximum current simultaneously ; 
and that therefore, tu obtain immediate balance, readjustment of balance is 
to be effected by a movement of the two coils a and £ or their armatures, 
and not , as has boon generally proposed, by an alteration of the resistance 
in the branches (a + h) and (£ + d). 

# Hence A appearing in the denominator of P only, and h > o not being 
any more required for adjusting balancS, the best value we can give to h 
is: — 

h = 0 

which will make P, obviously largest*! 


* In order to keep the balance in Station II rigid when b H varies wo must suppose 
v* simultaneously variable with b n . This is perfectly justified, for v" can be altered by 
an appropriate movement of the coils to keep up the balance in Station II without al- 
tering the outgoing current A'. 

t The resistances d and h } without exerting magnetic force, wore originally intro* 
duced in order to investigate the possibility of adjusting balance by an alteration of tho 
resistances in the branches, But since it has been shown that this mode of adjustment 
is to be rejected it is of course clear that the doad resistances in these breaches should 
be made zero when J* will become largest. 
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Substituting therefore in the expression for P 


h = d — o 

40 

f = 10 + [} — 1) 

wc get 

• a 


P" 

^ 2 (a" + d -j- y* ^ ^ for Station I. 

and 

* • 
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These two expressions do not as yet contain the balance conditions. 


The factors 


r-fe* and - ^ ~ 


2 (a" + c") + 4", 2 (a' + c f ) + V 

arc identical, namely : — , • 


/ • _ % if ___ i 

2 (a" + c") + 4" *2 "(«' + c') + 4 ' - Q 

Where Q = i { 2 (a*+ a" + l’ + /") + J' + i"] + -1" 


+ {a" + l") (a' + V + V) + (a' + V) (a" + V + 5") 
as can he easily calculated by sustituting for fx and c their known values. 

Iji the second investigation it has been stated why P' and P" cannot 
be made maximaP separately, and that we could do nothing else but make 
their sum a maximum. In this case we have to do the same. Hence the 
question to be solved is reduced to the fofipwing : 


r> tv , 7J „ . U" A' + P' A" 

~~ F + ~ Q, ~ 

is to he made a maximum with respect to the variables «, 4, q and r, while 
they are linked together by two condition equations, namely : — 


/ (a + & ) — q'\/ a' b' = o balance in Station I 

and r" (a" + c u ) — 2 ' o „ „ II 

This general problem can he solved in exactly the same way as it was 
in the second investigation. It is however not needed to do this again, 
since the general solution can he written down from inference, after having 
solved the special problem for a line which is perfect in insulation. 

Suppose that i *= oo , or at least very large as compared with V + V 
= A then obviously P' and P" become identical without condition, 
namely : — f 

p» ptt p 2 q s/ s/ b • 

4 P -j» 2 # 4 

while the two balance equations become also identical namely : — 

, 2 q >/ a b — r (4 a + b + 2 L) = o 
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If we substitute the value of r from the balance equation in the expres- 
sion for P, we get 

P = Eq. ^JL 

4 a + 2 L + h 

which has an absolute maximum with respect to a only, namely 

_ X b_ 

0 2 + 4 

Substituting this value of a in the last expression for P we get : § 

«• ^ \/‘± L + 1 

Whence it follows that P becomes largest lor h = 0 , othcrvvise h re- 
mains indeterminate ; q on the other hand should be made as large as 
possible. 

*' r 

If we now put v = — , and develope its value frtfnfthe balance equa- 

«■ 3 ♦ * 

tion, we get f f 

/m 

q + t 

The solution of the 1st problem of the differential method, when the 
line is perfect in insulation, is therefore 

h = d ^=2 o * 

f = b = w + (3 
L t 

‘ fl== 2 + 4 ' 


v = 1 / h — 

2VU + i 


The absolute value of b is left indeterminate,* aud we only know that 
the smaller it can be made the better. 


But to fulfil this best condition f= l == w -f /? = 0 represents a 
physical impossibility, since neither /?, ihe internal resistance of constant 
galvanic cells, can be made zero, not even approximately, nor J, which must 
have convolutions in order to act magnetically. 

The larger /= b = w + ft becomes, for practical reasons, the more 
the differential method, even under the best quantitative arrangements as 
given above, wilbbecome inefficient as compared with the double balance. 


* Practically, however, it may be said, that l is given ; for generally 0 t the inter- 
nal resistance of the signalling b^tery is determined by the nature and number of 
galvanic cells required for duplex working. We must only remember that b should be 
made somewhat larger than 0, in order to have an adjustable resistance w in the battery 
branch, which may be used for compensating any variation of the battery resistances 
that the equation /as b = w + 0 may be permanently fulfilled. 
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Now by inference we get for a line with leakage, i. e, i < oo 
, TJ S' 1 

Y + . 

„„ i* i* 


,■ _ 1 /UL- 

2 V 2 77 + 6' 

»" = I / *1 

2 V 2 L"+h" 


V Approximately. 


+b" J 


Tjjo above values fpr a and y are somewhat too large, but in practical 
application they arc quite correct enough. 

The physical reason that this solution for the differential method gives 
an indeterminate result, is simply due to the fact that the force which pro- 
duces the signals in»the differential method is due to the combined magnetic 
actions of two separate Coils through which unequal currents pass, instead of 
to one coil, as in the bridge 'method. On account of b *= f it follows that 
the current which passes through the b coil is only half of that passing 
through the a coil. Thus, in order to make the m#st of the arrived currents, 
5 and /should be both equal to zero, or, in other words, placing all the 
convolutions in a and none in b must clearly give the greatest maguetic 
force. Obviously, however, sqch a solution could not fulfil the balance con- 
dition in the sending station. # 

The value of b should he chosen as small practicable and its minimum 
value is /?, the internal resistance of the signalling battery. How much 
larger b should be taken, depends on the absolute vsyiation of /?, i. e on the 
constancy of the resistance of the signalling battery. If the battery is very 
constant with respect to internal resistance, then b need be only very little 
larger than /J, which determines the adjustable resistance w. 

For instance minotto cells can be easily ’prepared with an internal re- 
sistance of 10 b. a. XT. per single #ell. Their minimum resistance, obtained 
by working, is never less than 5 B. A. u., and if the zincs are changed from 
time to time, their maximum resistance will scarcely ever be higher then 
10 B. A. U. . 

Hence to make 5 about 50% larger than J3 will suffice, by' which, if 
jS is known, the greatest value of w is fixed. f 

The absolute value of /3 can be determined from the number of cells 
which have to be connected up successively, in order k) work a given instru- 
ment through a given line, when the circuit Fig. 2 is adopted. This abso- 
lute value of /J will therefore not only depend on the electrical state of the 
line and the nature of the cells, but also on the absolute sensitiveness of the 
differential instrument employed* 
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To make /J therefore as small as possible, a sensitive construction of the 
differential instrument becomes requisite ; further cells of high e, m, p. and 
low constant resistance arc best adapted for forming the signalling battery. 
In order to get the widest limits in the variation of w it is clear that that /3 
should be selected which is calculated from" the maximum number of cells 
required to produce the signals with sufficient force. The greatest number 
of cells is obviously required when the line is at its lowest insulatiem, in 
India during the monsoon. e • 

r , 

The value v = — is what has been termed the mechanical arrangement 

C . 2 

of the differential instrument.* f 

If b = w + /? has been determined by fixing /?, then v has its smallest 
value for L largest, which is the case wlierf the line is perfect in insulation ; 
when the cqil a must he closest to the magnetic ]/ole acted upon, and the 
coil h furthest away from it. f 

The highest vsflue of v we obtain by substituting the lowest L } i . e . 
when the line is at its lowest insulation ; when the coil b must be nearest to 
the magnetic point acted upon, and the coil a furthest away from it. 

Hence the two limits of v being fixed by the known limits between 
which L varies^ the extent of movement of the two coils is also fixed, and 
consequently, if q is chosen arbitrarily, the construction of the differential 
instrument is determined. Hut even q is not .quite arbitrary, since we know 
the form, dimensions and resistance ^>f the coils, which, for instance, in Sie- 
mens’ polarized relays on any given* line, have to produce the magnetism in 
single circuit to get the signals with engineering safety. 

The solution of tliQ. 1st problem of the differential method is therefore: 

1. Balance in each station must be obtained by a 

movement of the two acting coils or their armatures, 
either singly or better simultaneously in the same di- 
rection, and not by an Alteration of the resistances in the 
branches. • 

2. If this mode of adjusting balance be adopted, then the solution is : 

d -= h = o 
f =b = w + /? 

L b “ 

' a =2 + 4' 

. * v ~q 

It will now be clear that th<* given solution fulfils the following essen- 
tial conditions : 

• J. A. S. B., Yol. XLT, Pt. II, p. 148. 

Thil. Mag., Vol. XLIY, p. 166. 
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(i) . Ary variation of the resistance in the total system has the least 

possible disturbing effect on the receiving instrument . 

(ii) . Any disturbance of balance can be eliminated by an appropriate 

movement of the two acting coils or their a/matures , without 
disturbing balance in the distant station . 

(iii) . Conditional maximum magnetic moment of the receiving instru- 

• mod, 

(i»). Conditional maximum current. 


Addendum I. 

H^re I wish to giv;c some additional explanations and correAions with 
reference to the 1st and 2nd parts of this investigation. 

In J. A. S. 13., Yol. X L 1 1 1,« 1 87 1, Pt. II, p. 20, 1 have substituted 
c' = 27 +> 

. ' • 

without stating tff.it this expression for c' is only approximately true. 

The correct expression ff»r c' is clearly f * 


c=l' + 


»+r+p" 


which approximates closely towards II + p" if V + p" is suffieiently small as 
compared with i. This for any line in good electrical condition, will always 
be the ease. , 

At page 9, in the foot note, for “ as nearly as possible equal" read “as 
nearly as possible proportional." « 

At page 20, ~ = L (a* — g a ) + 2 a g {d — g) —o 

should be — = L (a® — y 8 ) + 2 a ( a d — g”)~ o 

At pages 19 and 221 after having shewn that 
« +f=9 + d 

I concludo at once that on account of equation YI (a d — gf = q) 

a = g = d =*/ * ... VIII 

while mathematically it follows only that 

a~9 

and • d —f 

These two equalities do certainly not contradict equation VIII but they 
do not necessitate it. ® 

Tho additional reason why equation VIII should be chosen follows 
from the balance condition • 

a d — b c = o 



62 Louis Suliwendler— On the General [No. 2, 

Therefore b becomes largest for any given e aud any given (a + J), if 
we put a = d. 

But b largest is required for two separate reasons : 

*1. If the immediate balance is disturbed by an alteration of the resis- 
tance of one or more of the four«branches, which may happen, especially by 
f i. e., /? (buttery resistance) varying, then p becomes at once a function of 
b, i e., an increasing one with b. Thus iri order to keep p as large as pos- 
sible, and at the same time as constant as possible, b should be fleeted 
largest. 

2. Further by making b as large as the circumstances will admit, wo 
clearly havfc the largest sent and largest received currents, which will be 
clear without calculation. In fact later on, page 232, it has been shewn that 
a = 5 = d is the condition for the maximum signalling current. 


Adoejojitm II. 

Since the 3rd February, 1875, the main line from Bombay to Madras 
had been successfully worked duplice by means of the “ double balance 
method.” . 

This line is worked direct, i, e., without 1 any translating instruments, 
and is 797 miles in length; it consists almost throughout of No. 5 £ wire 
B. W. G. (diameter 51 m. ,fn.) and is supported ‘'chiefly on the Prussian 
insulator. 

The section of this* line from Bombay to Callian is exposed to the de- 
structive influence of a tropical sea climate ; between Callian and Poona the 
line passes over the Western Ghats, the dense fogs during the cold wcathe r 
and the heavy rains during theSouth- west mo/isoon on these hills seriously 
affect its insulation ; from Poona to Sholapore and Bellary, the line runs in- 
land and experiences a climate on the whole favourable for the maintenance 
of constant and high insulation j between Bellary and Madras, however, the 
line again comes under the influence of a most unfavourable climate, especial- 
ly just before and during the continuation of the North-cast monsoon, when 
the atmosphere at a high temperature, is saturated with moisture and salt, 
leaving conducting deposits on the surface of the insulators. 

Consequently during the South-west monsoon the resultant fault is 
near Bombay, during (he hot weather it shifts towards the middle of the 
line, and in November when the Vains set in at Madras and the weather on 
the Bombay iride is clearing up, the resultant fault is situated close to 
Madras. 
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By February next, duplex working will therefore have been submitted 
to a most severe test, applied as it will have been for a whole year to a long 
line the electrical condition of which is highly variable with respect to 
season and locality, and its practicability will doubtless again be clearly 
proved, as has already been the case on the Calcutta-Bombay line, 1600 miles, 
where under no more favourable climatic conditions, duplex has, for the past 
twelve months not only fulfilled but surpassed the expectations formed of it 
t No difficulties have been experienced, and it is believed never will be. 

Strange as it may appear from a theoretical point of view, it will 
nevertheless be found in practice, that a line worked duplice carries more 
than double the traffic of the same line worked singly ; for it repAsents two 
lines carried on different posts far distant from one another, instead of 2 
parallel lines on the same posts, and consequently the highly injurious effects 
of voltaic induction are cHmhmted. 

Further the r«ceivfng signallers, not being provided with keys, are 
unable to interfere with messages during their transmission. 

Corrections and repetitions do not necessitate a stoppage of work, for 
they are obtained in the following mariner : the receiving signaller marks 
with a cross, or underlines the words to be repeated, and places the message 
by the side of the sending signaller, who calls for the repetitions directly he 
lias finished the message he is transmitting, and during this call the distaut 
station may eitlier send fresh ^messages or may also call for repetitions ; 
consequently single working need never ]je resorted to, and the simultaneous 
exchange of messages and porrections becomes continuous. 

The Indian system of receiving (the sounder system which has now 
been universally recognised as the only right one hai^d for signalling) thus 
necessitates constant attention on the part of the receiving signallers, for any 
inattention on their part at once becomes known to the controlling officer. 
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X. — Photography in connection with the Observation of the Transit of Venus 

at Roorkec, December 9th (Civil), 187 &.—£y Captain J. Wateeiiouse* 

Assistant Surveyor General of India. 

(Received July 30th Read August 4th, 1875.) 

In Docember last I communicated to the Society a brief account 
of the proposed arrangements for observing the Transit of Venus at Boor- * 
kee, drawn up by Capt. W. M. Campbell, 11. E,, and although the popular 
interest in the subject has now somewhat worn off, a description of the opera- 
tions connected with the application of photography to the observation in 
India of this very important astronomical event may not be without 
interest to the members of the Society, aril as a record of experience gained, 
be useful op a future occasion. 

Object of Photographic Observations.— Without entering into the 
consideration of the astronomical problems involved, it may be briefly 
stated that the object in view in making photographic observa- 
tions of the Transit of Venus was to obtain a series of images show* 
ing, with the utmost attainable accuracy, the exact relative positions 
of the planet and the sun at carefully noted times during the pro- 
gress of the Transit at the different stations of observation ; so that 
by combining theso photographs, the path of the planet across the solar 
disc might be accurately determined and the solar parallax be estimated by 
comparing the paths thus deduoed for different stations. It was further 
proposed to endeavour to secure a graphic time-record of the exact 
moments at which the internal contacts of the planet and the limb of 
the sun took place, by means of an arrangemept enabling a large 
number of photographic pictures to be taken on a single plate at 
intervals of a second or so just about the time of contact. It was antici- 
pated that results of the highest possible value and reliability would be 
obtained if photographs sufficiently exact to allow of minute micrometrical 
measurement could be secured, as such photographs would form a permanent 
and indisputable record, entirely free from the errors and imperfections in- 
separable from personal observation, and have the further advantage that they 
might be examined at leisure and, if necessary, carefully compared by seve- 
ral independent examiners. How far these anticipations have been fulfilled 
still remains to be seen ; but as several hundred photographs have been ob- 
tained in varioug parts of the world by different photographic processes and 
with dissimilar instruments, sufficient data will probably have been gained 
to Jest thewalue of photography for observations of so delioate a nature 
and, if this is satisfactorily proved, to show by what methods it may most 
successfully be applied. 
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The superintendence of the official arrangements for the •observation 
of the Transit in Northern India was entrusted to Colonel Tennant, 
E. E., who has done so much to further the progress of astronomy and 
ffolar physics in this country, and was one of the first to recognise the 
value of photography as a means of recording the Transit. He selected 
Eoorkee in the N. W. Provinces as his station of observation, partly on 
account of the great advantages to be gained by the proximity of the Canal 
§ Workshops for setting up the observatory and the repair and adjustment of 
instruments. 

Photoheliograph . — It was arranged thatphotographic observations should 
form part of Colonel Tennant’s programme and that with this object he should 
be furnished with a pliofoheliograph by Dallmeyer, of the same construction 
as those supplied to the English apd Russian expeditions. These instruments 
wore on the same principle as the photoheliograph designed by Dr. Warren 
De la Rue for the J[ew‘ Observatory, and consisted of a telescope com- 
bined with a photographic camera, cquatorially mounted, and driven by 
clockwork. According to description given by the maker, the object 
glass was 4 in. diameter and 60 in. focal length, corrected to com- 
bine the chemical and visual foci. The image of the sun formed at the prin- 
cipal focus was about % in. in diameter and was thrown on to an enlarging 
combination by which an enlarged image about 4 in. diameter was projected 
on to the sensitive photographic plate arranged as in an ordinary camera. A 
little in front of the enlarging lens was a slide pierced with two circular 
openings, one fitted with spider-web crosslines and the other with a glass 
plate ruled with a fine reticule of squares, ahd capable of adjustment so as 
to be brought into the focus of' the object-glass in order that the cross-wires 
and reticule might be enlarged and brought to fine focus at the same time 
as the image of the sun. The pictures could thus be taken with the cross- 
wires, which served as a reference mark for measurements in connection with 
the declination and right ascension circles, or* with tho reticule, by means 
of which any optical distortion paused by the secondary enlargement of 
the image could be measured.. 

The quick exposure of the plates was effected by means of a shutter 
sliding between the cross-wires and the enlarging lens, in which position the 
object could be effected with a minimum of motion. This shutter was held 
at its lower end by a spring and was arranged so that when raised to its 
full extent, by means of a string attached to its upper end, the passage of the 
solar. rays to the sensitive plate was cut off. This string passed over a 
pulley on the body of the instrument and bad at the end a hook on which 
a loop of strong cotton thread was attached and, being stretched so as to 
pass over a conical block fixed on the camera, retained the sKltter irf its 
raised position. When the thread was cut, the force of the spring imme- 
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diately drew down the shutter and allowed a momentary exposure of the 
sensitive plate to the solar rays during the passage of a slit in the shutter, 
the width of which could be increased or diminished at will from nil to *5 
of an inch by means of another slide worked by a screw connected with a 
graduated scale. The rapidity' of motion af the shutter could also be regu- 
lated by increasing or diminishing the tension of the spring by means of 
a screw. * 

When the shutter was down the solar rays were quite cut off ; 4 but by,* 
a simple arrangement a circular aperture above the exposing slot could be 
brought fiito a position concentric with the axis of the telescope, thus per- 
mitting fne whole bundle of rays to pass uninterruptedly through the 
camera and enabling the image to bo examined for focussing, &c. 

The camera of the photoheliograph was constructed to take plates six 
inches square. The position of the image on the' plates was regulated by 
means of a linder lixed on the outside of the telescope rtube and consisting 
of a lens throwing an image of the sun upon a screen made of talc covered 
with paper, and adjusted so that when the enlarged image was in its pro- 
per position on the ground glass of the camera the finder image just filled 
a square ruled on the talc screen.* 

Janssen Slide , — A repeating arrangement for taking several pictures on 
one plate, designed by hr. Warren De la Rue on the principle proposed by the 
eminent French astronomer M. Janssen, and known as the Janssen slide, also 
formed part of the equipment. Thi^ arrangement having been fully described 
and figured by Dr. De la Uue,t it will suffice to say that it consists of a circular 
wooden case about 12 in. in diameter and 2 in. deep, with a removable shutter 
in front and constructed so as to be fitted on to the camera in the position 
occupied by an ordinary dark slide. Revolving on a central axis within this 
case is a metal disc or plate-holder, with GO radial slots and as many circular 
spaces racked in its edge, carrying the sensitive plate held between rings 
strongly electroplated with silver. Outside the case, in front, a second smaller 
disc revolves just outside the shutter and is provided with a radial opening 
capable of being opened or closed at pleasure, as to regulate the exposure 
by admitting more or less light to the plate through* a radial slit exit in the 
shutter of the slide, about 1 in. long and exactly corresponding in position 
and width to the sixtieth part of the circumference of the plate. The axis of 
this exposing disv, passes through the case and carries a pin which fits into 
the slots in the edge of the revolving plate-holder and is turned, from outside 
the case, by mean^ of a winch arranged with gearing, so that it may be 

* Tho screen originally supplied with the instrument was of parchment, but as 
this t was found to expand and contract with tho variations of moisture in tho air, it 
was advantageously replaced by the talc and paper sewn, 
f Boy. Ask Soc. Monthly Notices, May 1874. 
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worked either by hand or automatically by means of clockwork. * This axis 
also carries an ivory ring on the periphery of which is fixed a piece of 
platinum wire which, as the axis revolves, comes into contact with a strip of 
fflatinum fixed on a spring attached to a connector, so that it may be placed 
in electrical communication with a chronograph and electric clock and thus 
enable the precise moment to be recorded, when the uncovering of the aperture 
in thy shutter of the slide by the exposing disc exposes a portion of the plate 
§ to the sjm. As there are sixty slots and the aperture corresponds to the 
sixtieth part of the circumference of the plate, it is evident that for each 
entire revolution of the plate-holder sixty distinct images will be impres- 
sed on as many separate portions of the plate within an annular space about 
1 in. wicfe round its circumference. 

The apparatus is constructcd.so that the plane of the sensitive collodion 
film shall exactly coincide with that of the focussing screen of the camera, 
and in order to adjust th<? instrument so as to obtain an image of any de- 
sired portion of the solaivlimb or disc, it is arranged that when the sensitive 
plate is in the proper position for receiving the first image of the sixty, 
the observer can look from behind, through a series of thioe red glasses, one 
of which is in front of the plate, on the exposing disc, and the other two be- 
hind it, one on the revolving plate-holder and the other on the wooden 
case. The three glasses are coincident only in one position, i . when the 
stop, formed by racking the last of the radial slots for only a short dis- 
tance, is on the right of the axis ; and as the stop is on the left of the axis 
after a complete revolution, the revolting plate-holder must always he 
reversed through an entire revolution after each operation in order to bring it 
into the proper position for focussing. While focussing, the sensitive plate 
itself acts as a focussing screen. 

By means of clockwork the rate of revolution of the plate-holder could 
be so adjusted that the exposures might be made at intervals varying from 
about half a second to two seconds, but as it was desirable not to expose the 
separate pictures too rapidly, the rate was set so that, the entire revolution 
might be accomplished in about a minute and a half. 

Preliminary trial^with Dry Plates . — I received intimation about the 
middle of August 1874 that, with the concurrence of the Surveyor General, my 
services were likely to bo placed at Colonel Tennant’s disposal for the superin- 
tendence of the photographic observations. As there appeared to be a general 
opinion in Europe that a dry process would be most suitable for con- 
tinuous observations lasting over a period of soipe hours and would 
have other special advantages for the purpose, the first thing to be done 
was to select the process to be used and to gain some experience in working 
it ; and although the weather at that time of the year was most unfavorable 
to photography and very trying to work in, all the time that could be 
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spared frtffti my regular office duties was devoted to preliminary trials of 
dry plates in Calcutta till October, when I joined Colonel Tennant at 
Eoorkce. 

It was understood that the English observers were to use the beer-al- 
bumen dry process recommended by Captain Abney, R. E., and therefore 
my first trials were with it ; but although the instructions given by Captain 
Abney were carefully carried out, it was found impossible to obtayi the 
exalted sensitiveness claimed for the plates and, though the pictures obtain- f 
ed had many good qualities, the exposures were so long that I could not 
but consider the process unsuitable and look for some other by which 
more sensitive plates could be secured. The beer-albumen process was, 
however, tried on several different occasions, both in Calcutta and St Roor- 
lcee, with different collodions and various samples of beer, but always with 
the same result. 1 f 

The causJ of the great want of sensitiveness f^iown by these plates 
could not be discovered. Captain Abney says that those who have not 
succeeded with his process have dot used a sufficiently porous collodion ; but 
on this occasion several collodions were used, some containing a large pro- 
portion of water, but without any noticeable advantage ; though other dry 
plates taken witli the same collodions gave much greater sensitiveness.* 

It is possible that the beer used was not quite suitable from containing 
too large a quantity of chlorides or other substances detrimental to sensi- 
tiveness, and that this was probably the case is shown by the fact that a 
much greater sensitiveness and generally better results were obtained with 
the mode of working the beer-albumen process iceommended by Mr. 
Davies of Edinburgh, in which a small quantity of nitrate of silver is 
added to the beer with the effect of throwing down all the chlorides and 
much of a glutinous substance ; but even this modification did not give 
quite satisfactory results and the idea of using the beer-albumen process 
for the Transit plates was given up. Although the process* has no doubt 
yielded excellent results in the skilled haeds of Captain Abney and others, 
the uncertain composition of the different liquids known as beer render it 
undesirable that this substance should be used in tjie preparation of dry 
plates which are to serve as a standard for scientific purposes ^nd from which 
comparable results are expected. For such purposes more certainty and 

t 

* I have quite recently tried the beer-albumon process again with samples of collo- 
dion yielding good results with other dry processes— but found the plates just as in- 
sensitive as they were ifcfore. By flowing the films, after washing away the free 
silver, with a 1 0-grain solution of tyyrogallic acid in beer, then again well washing, 
and finally flowing the plate with ft mixture of glycerine and dilute albumen, plates 
were obtained giving excellent results with at least ten times more sensitiveness than 
those prepared by Captain Abney’s plan. 
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uniformity will be attained by the use of materials which are likely to bo 
of nearly the same chemical composition in all parts of the world. 

As the beer-albumen process was not found to answer, attention was 
burned to other dry processes and several different methods were tried with 
varying results. • • 

At an early stage of the experiments it was found from trials with a 
rough photoheliograph, constructed in Calcutta for the purpose, that a pro- 
cess which might give very good results for taking views &c. would not 
answer for the sun and vice versd ; and the same was afterwards found to be 
the case when working with the English photoheliograph. 

Arcjpng the most promising dry processes tried jn these preliminary 
experiments were the gum-gallic, in which the so-called preservative is 
composed of a solution of gum Arabic and gallic acid, and a process in 
which the preservative was laudanum, either alone, as a dilute solution 
in water containing from 16 to 4s per cent, of laudanum, or mixed with 
gum arabic or gum tragacanth, in order to keep the pictures free from the 
stains liable to occur when using the laudanum alone. Excellent results 
for views were also obtained with a filtered mixture of laudanum and very 

thin arrowroot water. I was induced to use the laudanum from a state- 

* 

ment of Prof. Vogel of Berlin, that plates prepared with morphia were 
more sensitive to the comparatively non actinic rays from the outer part of 
the solar disc] and though I did not remark any special superiority in 
this respect, the laudanum plates were fyund more sensitive than most of 
the others tried. Plates prepared with a saturated solution of morphia in 
water also gave good results. 

The addition of nitrate of uranium to the nitrate of silver bath used 
for sensitising the plates, as recommended by Captain Abney, was found 
advantageous for most of the dry plates, giving increased sensitiveness and 
other good qualities. As some doubt has lately been thrown on the advan- 
tage of the uranium bath, it may be as welf to state that in the ordinary 
wet process with bromo-iodised coliodion I have found that no advantage is 
gained by the addition of the* uranium salt to the nitrate bath, but, on the 
contrary, there is a great loss of sensitiveness. With dry plates, however, 
it is different,, the gain in sensitiveness is well-marked and the shadows 
appeal* cleaner than on plates sensitised in the ordinary bath without the 
uranium. 3 

Shrinkage of the Collodion films .— When it was first proposed to 
employ photography in, observing the Transit, it was objected that the 
collodion processes would be unsuitable m account of the shrinkage or 
contraction the collodion films undergo in drying. De la Rue in 1861 
made some very careful experiments, the result of whiph was to shew that 
with proper precautions the shrinkage was entirely in the thickness of 



70 ^ J. Wiitt'rh(m*e--PJiof,ography in connection with [No. 2, 

the collodion film: more recently, howevor, Paschen had found this 
contraction to amount to not less than of tho length of the plate 
with albumenised plates, and to of unalbumenised plates ; in one 

instance it being so much as of the length and ^{-j of the breadth of 
the albumenised plate. Rutherfurd, oi> the other hand, found that if 
the plates received a preliminary coating of albumen, tho shrinkage of the 
wet film in drying did not exceed and was, oil an average, aboqt five 
times less. Prof. H. Vogel, of Berlin, also made some experiments on the 4 
conditions affecting the stability of the collodion film, which proved the 
value of a substratum as a preventive of contraction of the film and shewed 
that dry plates were less liable to contraction than wet. Captain Abney 
and Colonel Stuart Wortley, when experimenting on a dry process to be used 
for the transit by the English expedition^ also gave this subject their care- 
ful consideration and came to the conclusiorfthat with proper precautions the 
amount of shrinkage would be so small as to be negligibly. Notwithstanding 
this concurrence of testimony as to the possibility of .disregarding the contrac- 
tion of the film, I thought it desirable to satisfy myself as to the suitability 
in this respect of the various dry processes I was trying, and tin? plates were 
therefore tested by a method which I afterwards found was somewhat similar 
to that followed by Dr. De la Rue, and appeared to have the advantage of 
entirely avoiding any chance of error from parallax caused by want of absolute 
contact between the test linos and the collodion film. Seveftil glass plates 
five inches square were prepared by drawing on them, with a very fine diamond 
point, diagonal lines through the cprners of the plates. With the intersec- 
tion of the diagonals as a centre, a circle was described 4 in. in diameter, so 
that it might correspond in size with the solar disc on the plates to be taken 
during the Transit. These test plates were then coated with the usual 
albumen substratum and prepared * exactly in the same way as the dry 
plates under trial. They were exposed to light from tho back, so that an 
impression of the engraved fines was obtained through the film. The 
plates were then developed in the sam*> way as the other plates and whon 
dry, examined under a very powerful micrometer capable of dividing to tho 
tSoYco of an 1°°^’ r ^° facilitate the examination a piece of the film was 
cut away across the lines in different parts of the plate, and, the course of 
the uncovered "part of the line compared with tho covered part, In no case 
was any perceptible difference found, except when the substratum had been 
purposely omitted, or processes used which gave rise to blistering of the 
film. The only chance of error I could see in this plan was the sticking 
of the film to the rough surfyee of the engraved lines ; but in the oases 
where the film blistered it was found that the blistering was more marked 
on the lines than elsewhere, and so it would appear that the lines did not 
exert any particular influence on the free motion of the film* I had not 
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time to go into the subject very thoroughly nor the means of trying other 
tests* 

Arrangements of the Observatory . — I arrived at Roorkee on the 
13th October and thus had about eight weeks for preparation. Colonel 
Tennant had built an observatory with dorhes for all the observing in* 
struments and had allotted to me a very convenient dark room about 
ton foot square, attached to the domo iu which the photoheliograph had 
been crested and separated from it b/ a narrow passage about 7 feet 
long and 3 feet wide* T had doors placed at each end of this passage, so 
that communication could pass between the dome and the dark room 
without fitting light intp the latter ; and in order to avoid the necessity 
of constantly opening the doors for the passage of the dark slides to and 
fro, a sort of box opening at bntti ends and large enough to hold a dark 
slide was let into the panelling of each of the doors, and ^he dark 
slides were thus easily f passed backwards and forwards without any risk 
of hieing in light or raising of dust. Double doors were also constructed at 
the entrance to provide for communication from outside without interruption 
of the work going on within. Tables and shelves were arranged in the 
dark room so as to keep all the operations and lire necessary chemicals and 
appliances for each quite distinct ; thus there was a table for the nitrate 
baths and near it, shelves for the collodions and plate boxes. Another 
table with sink, was set apart fqr developing and close by, were shelves for 
the developers and chemicals &e. used for* developing. A third table was 
used for changing dry plates and above it utere shelves for the dry 
plate boxes. Some such system was absolutely necessary in such import- 
ant operations, and the principle of a place for every thing and every thing 
in its place was rigidly adhered to. 

As it was undesirable to use the dark room in the observatory for the 
preparation of plates and chemicals or as a store room, nothing was kept in it 
except the chemicals and apparatus actually required there. A dark room for 
the preparation of dry plates, testing baths, <fcc., was fitted up iu a house 
immediately opposite the observatory, and here also all mixing of chemicals, 
cleaning plates, and othef«prOparatory work was carried on and spare stores 
kept. • 

The photoheliograph had been erected by Colonel Tennant before my 
arrival on an isolated^ brick pillar in the centre of a circular room 12 feet in 
diameter, fitted with a revolving observatory dome. 

It was arranged that the times at which the several photographs wore 
exposed should be recorded by electricity on * chronograph placed in an ad- 
joining room in electric communication with the standard clock, which n\m 
gave the time to a clock-dial placed in the dome. 

10 



72 


J. Waterhouse — Photography in connection with [No. 2, 

« 

This was effected by the use of a tappet or make-circuit key, to which 
Colonel Tennant had very ingeniously fitted a pair of scissors so that the 
act of cutting the thread to let loose the exposing shutter of the photo]je- 
liograph, completed the circuit and the exact time of exposure was thus 
instantaneously recorded on the chronograph. The Janssen slide was also 
fitted with arrangements for being placed in electric communication with 
the chronograph, so that every turn of the winch was recorded** at the 
moment of exposing each picture round the circumference of the flate. * 
The staff of assistants at my disposal included three European assis- 
tant-photographers, Sergeant J. Harrold, R. E., of the Photographic 
Branch Surveyor General’s Office, Calcutta, Lance-Corporal C%wge and 
Private Fox, of H. M.’s 55th Regiment, who had been thoroughly trained 
by Colonel Tennant in the ordinary ‘manipulations of the wet collodion 
process, with three native servants for ) landing tfhe plates to and fro and 
performing other menial duties. * 

Preparatory* Work and Drills . — One of thb first things to be done 
before beginning the drills was to examine the whole stock of glass and 
carefully select about 200 of the best and most free from flaws, which were 
carefully set aside to be used for the Transit. 

The dry plate trials were resumed with the advantage of having a 
suitable instrument to work with. The beer-albumen an<^ other processes 
that had been found more promising in .Calcutta were tried again, but 
were found not quite satisfactory with the sun; the tea and coffee 
processes, which I had. not tried in Calcutta, were better and I finally 
adopted a modification of the , coffee process recommended by M. Con- 
stant of Lausaune, instituting albumen for gum to avoid the tendency 
to blistering so common when using gum, and also with the view 
of lessening photographic irradiation, against which the coffee proved a 
further protection. These plates were easily prepared and were found fairly 
sensitive, easily intensified, perfectly clear and free from blurring in the 
shadows. 

The glass plates, having received a thin coating of albumen as a subs- 
stratum, were coated with collodion and sensitisefflby a somewhat prolonged 
immersion in a 40-grain silver bath, then washed in fodr changes of dis- 
tilled water and finally immersed in a resensitising solution, or so-called 
preservative, composed of 

Dried albumen 2 grammes 

Sugar i l . 12 „ 

Coffee infusion made by Soiling 30 grammes of 

4 coffee in 360 C. C. of water 300 cub. cents. 

Water . 300 „ „ 

and then drained and dried without heat. 



1875.] the Observation of the Transit of Venus* 73 

• 

As soon as arrangements were sufficiently advanced, preliminary drills 
were commenced with the, object of finding out the best mode of working, 
jp the event of dry plates being used, and after a few trials, it was arranged 
that instead of developing every twelfth dry plate, as proposed, by the 
English observers, every fifth plate should be* prepared by the wet process 
and developed at once to ascertain if all the adjustments were correct, the 
necessary alterations in the exposure of the plates being arranged by trials 
•beforehind. 

From some cause all the dry plates prepared at Roorkee were covered 
with spots, some transparent, others opaque and comet-like, anc^ as it was 
impossilje to trace the c^use of these spots or to avoid them, even with the 
most careful precautions, trials were made, about the 17th November, to ascer- 
tain if the ordinary wet process jofild be used instead and, after working a few 
days, it was found that there was no difficulty in keeping a regular* supply of 
plates every two minuses by the use of four sensitising baths. The superior con- 
venience of working by the we^-plate system |ind the greatT saving of time and 
trouble that would be gained became so manifest that it was definitely de- 
cided to adopt it and thenceforth the wet plate drills were carried on daily 
between the hours of 7 and 12, during which the Transit would take place ; 
as a rule in the early morning and forenoon, alternately, sometimes 
twice during same day. Particular attention was given to practising 
the mounting of the Janssen slide by signal and again unmounting it and 
resuming the ordinary plates in the inteiwal. 

Although the use of dry plates was said to possess the great advantage of 
enabling irradiation to be much diminished by the use of albumen in the re- 
sensitizor and also in reducing the shrinkage of the film to a mininum ; as well 
as great convenience in preparing and developing the plates at leisure free from 
excitement or hurry, and in facilitating the working of a large number of plates 
with a small staff of assistants, the substitution of the wet process had many 
advantages in avoidingthe very tedious operations of preparing and developing 
so large a number of plates, which alone would have taken up about two days 
before and after the Transit, and more particularly in enabling the state of the 
work to be seen throughout the Transit and any necessary alterations to be 
carried out immediately. The manipulations of the wet process were per- 
fectly familiar to all my assistants and by a division of labour they were 
able to carry on the w6rJr with ease and without the sligliWt confusion. 

By giving the films a substratum I hoped to avoid any shrinkage of 
the collodion in drying and by placing pieces of wet red Wotting paper behind 
the plates to lessen the tendency to irradiation. 

My programme of operations having been drawn up and approved, by 
Colonel Tennant, the first rehearsal took place on the 28th November with 
tolerable success, and several points were noticed as requiring modification. 
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After further practice, a second full rehearsal took place on the 2nd Decem- 
ber, and a final one on the 0th, which was very successful ; 120 six-inch 
plates with 0 Janssens being exposed in the course of the time the Transit 
was calculated to last. 

The preparations for the Transit itself, such as numbering and cleaning 
glasses, preparing and testing baths, and examining the minor adjustments 
of the instruments were commenced about a week beforehand. <■ 

Unfortunately the weather for a few days before the Transit avas very 
cloudy and most unfavorable for trials of chemicals and testing the focal 
adjustments of the instrument, which caused some trouble and uncertainty. 

Although it was determined to adopt the wet process* entirely 
for the Transit plates it was considered desirable to have a small 
supply of dry plates prepared in resettle in case of accidents and to 
be used, rif necessary, at times when the supply of wet plates could 
not readily be kept up. About a dozen of the sisf-inoh and four of the 
Janssen plates weA? therefore prepared by the coffee-albumen process, already 
described, using a highly bromizod collodion recommended by Captain Abney 
for sun pictures, which gave an intense picture with considerable stmsitive- 
ness ; hut owing to the short time between receiving the materials from 
England and their being used this collodion had scarcely time to ripen 
properly, and so could not have a fair trial. Captain Abney’s formula was — 


Thomas’ bromizod collodion ....... * 20 oz. 

„ iodized „ «... 20 „ 

Alcohol s. g., 805 6 to 8 „ 

Pyroxyliue 300 grs. 

Water 120 min. 


The plates were developed with the strong alkaline developer recom- 
mended by Captain Abney. 

One of these Janssen plates and four of the six-inch plates were used 
during the Transit and, with the exception of the spots, were excellent pic- 
tures, fairly sharp and dense, free from blurring, and, in some respects, better 
than many of the wet plates. 

Several days before the Transit 120 six-inch glasses were selected from 
those set aside as the best and were numbered with a diamond in one corner 
consecutively from 1 to 120. A reserve of about 30 plates was also selected 
and marked with c a cross in one corner. The whole of these plates as 
well as a dozen of the best circular Janssen plates were then carefully 
cleaned and coated, on the unmarked side, with an albumen substra- 
tum, consisting of the winter of one egg and about one drachm of 
$np»onia to a wine-bottle of water, in order to prevent any rising 
of the film and consequent liability to shrinkage. The plates thus 
numbered and albumenised were arranged in order in five boxes, hold* 
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ing two dozen each, with the marked Corners running along" the upper 
left hand side of tho boxes, Each box was then legibly marked with a 
distinguishing letter and the numbers of the plates contained in it thus 

% A 

r-7rr A sixth box containing parked plates was kept in reserve to be used 
1 * 24 . 

if required, and it was arranged that any plates so used were to be numbered 
at Ik time of use with their proper number in order of sequence. 

\ It* was also carefully enjoined on the assistants that the utmost care 
was to be taken to .preserve the proper order of sequence of the plates 
throughout the operations, but that if, by accident, a plate should be left 
out or yiy alteration in f soquence occur, the officer in charge should be at 
once informed of it and duly record it. Should any of the plates originally 
numbered be broken during anj- of the operations or put aside from any 
other cause, their placed were to be filled up from the marked plates and 
they were to be nui#bcrt?d in their proper order of sequence. 

Arrangements werS made for providing four nitrate of silver baths of 
suitable size for sensitising the six-inch plates and a larger one for the Janssen 
plates ; besides those, two small baths and one large one were kopt ready in 
reserve in case of one of the other baths getting out of order or becoming 
temporarily unfit for use. The baths used were new and about 45 grains 
to the ounce (102 per cent.)* 

The collodion used was ^prepared according to a formula given me by 
Colonel Tennant as follows : — r 

Cadmium Iodide, 1 gramme. 

Cadmium Bromide, 1 ,, 

Ammonium Iodide, . 1 „ 

Pyroxyline, 4 „ 

Ether, 110 cub, cents. 

Alcohol, 110 „ „ 

This collodion contained a large proportion* of pyroxyline and haloid salts 
and was selected because it wzfe found to give more density of the film 
and intensity of image than the ordinary commercial samples. Two pints 
of it were carefully cle&red for use during the Transit/ 

A reserve supply of a mixture of Thomas’ and ltouch’s was also used 
for some of the plates. It was arranged that the collodion should only be 
used once, so that each plate might be coated with frflbh collodion, thus 
preserving the uniformity of the films mid keeping the collodion free from 
impurities. • 

An ample supply of developer was* also prepared by the following 
formula: — ( ■ 

^ '? "i l 'V ’• 

Protosulphate of Iron • * « 55 grammes 

. . Sugar 65 „ f, 
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Glacial Acetic acid . , . * • ••* 40 cub. cents. 

Spirits of Wine • 30 „ „ 

Water 1000 . „ „ ^ 

A solution of cyanide of potassium w*as used for fixing. 

It was considered advisable not to intensify the plates, but to obtain 
the greatest possible intensity from the first development. 

As the plates were developed they were placed in a draining raak in 
order as taken and put aside till after the Transit. 4 

The distribution of duties was arranged as follows : — 

I remained at the Photoheliograph to expose the plates at every two 
minutes and record the times of exposing each c plate by the clpck dial, 
which had previously been ascertained to agree with the standard clock, 
carefully noting any variation in the intervals and any other noteworthy 
circumstance connected with any of the plates. A*i every sixth plate, with 
a few exceptions, the cross-wires were replaced by the reticule. 

Sergt. Harrold developed the plates and generally supervised the 
operations in the dark-room. He was directed to take special care that the 
plates were arranged in the racks in their proper order of sequence as deve- 
loped, and to note in writing any variations. He was at once to inform 
me of any defects in exposure or in the position of the image on the plate. 

Corporal George coated the plates with collodion and sensitised them. 
He was responsible that the plates were tak$n in the proper order, as num- 
bered and arranged in the boxes, ai^l was ordered to at once report any 
change. In case of having to pass over any of Jhe marked and numbered 
plates, he was to properly number the plates substituted for them. In 
order that the position of the sun’s image might be the same on all the 
plates, he was ordered when coating the plates with collodion to keep the 
unnumbered side of the plate uppermost, with the numbered corner away 
fitom him on his right hand, pouring off the collodion at the near right- 
hand corner. 

Private Fox took the plates out of the baths and placed them in the 
slide so that the numbers might be at tbe upper left-hand corner of the 
slides and the thick collodion at the lower left-handtorner. (This arrange- 
ment of the plates when being coated and placed in the slides was observed 
throughout ail drills and practice plates, and answered the purpose perfect** 
ly.) He then placed the dark slides in the receptacle in the door from which 
they were passed into the dome by the man in the passage between the 
doors. It was also hfc duty to carry the Janssen slide into the dome, place 
on and take-off the No. 1 counterpoise, which was fixed at the end of the 
declination axis, and carry the Janssen plates back again for development. 
In case of there being any delay in a wet plate being ready at the proper 
time, he was to keep a dry plate in readiness to be sent in instead, notify- 
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ing the change, and this he was ordered to do at all changes from wet to 
•dry and vice vend. 

In order to prevent mistakes and confusion in communicating between 
the dome and the dark room, it was arranged that all communications should 
be in writing ; supplies of slips oT paper with a pencil attached were kept 
in a convenient position in different parts of the dark room and the dome, 
and«were passed to and fro through the slides in the doors without noise or 
« disturbance of the operations. 

Of the three native servants, one remained in the dark room to hand 
the dark slides backwards and forwards, bu#when the Jansseij Blide was 
used h% went into the <]onie to put on the No. 2 counterpoise, at the object 
glass end of the telescope ; another man remained in tlie space between the 
double doors and passed the d^rk slides in and out through the slides in the 
doors. The third stood'in the dome to hand me the dark slides, hold the 
loops of thread and Rook them on the string attached to the exposing shutter, 
turn the dome, and givS me any other assistance I reqtftred. 

Corporal George and Private Fox took it in turns to act as orderly of 
the week and their duties were to open the dome for work, have the water 
boxes filled at the proper times, uncover the instrument, see that the 
necessary chemicals and glasses were ready in their places for use, and after 

work, to have the rooms cleaned, the instrument dusted, and the dome 

«• 

closed. » 

Two or three days before the Transit I examined all the adjustments of 
the sliding shutters and the electrical communications and satisfied myself 
that all were in good order. 

As the weather had been cloudy two or three flays before the Transit 
there was some uncertainty as to whether it would be fine oV not, but, in the 
event of its turning out cloudy, I had arranged that the whole operations 
were to be gone through just as for a drill, so that we should have been in ’a 
position to take immediate advantage of any" break in the clouds, discretion 
being of course exercised in altering the uniformity of the intervals between 
the plates, in order to take advantage of any passing gleam of clear sunshine. 
Fortunately it was fimtand this precaution was not required, but I am sure 
that it was tha only way of making certain of being ready at a moment’s 
notice had the sky been cloudy. 

Operations on the Day of the Transit.— Aiter the cloudy weather 
of the previous two days, it was an agreeable surprise when we awoke on 
the morning of the Transit to find an almost cloudless sky. A if prepara- 
tions had been completed the night before and we were in^our places 
betimes. As the first contact had been computed to occur at about 7h. 
13m. 7s. (mean time) the order for commencing the preparation of the 
plates was given about 7 o’clock, and the wrak of the day commenced 
# with the exposure of a Janssen plate for triad of the apparatus. After 
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this two six-inch plates were exposed and then, about bisection, another 
Janssen, followed by two more six-inch plates and then a third Janssen for 
the first internal contact, for the exposure of which a signal was to be given 
by Colonel Tennant. Owing to the wet plate prepared for this having 
slipped off the dipper, a dry plate was substituted and the plate was mounted 
in ample time. While watching the image carefully through the red glass, 
waiting for Colonel Tennant’s signal, I noticed that the planet appeared to 
have passed well within the boundary of the solar disc, though still attached 
to the limb by a well and strongly defined ligament, so that the planet and 
ligament fere of a distinct fourd -shape exactly like the appearance of the 
“ black drop”* one had been led to expect.* O/i development ific plate 
showed no sign of any such such gourd-like appearance, except at the 2lst 
picture where the clock-work had dragged, “apd there an image appeared, 
the exact counterpart of what I had seen, ‘ • 

After this the regular work with the six-inch places commenced and 
went on pretty regularly, at the stated intervals bf two minutes between 
each exposure, till about half-past 9, when there was a break of 15 minutes 
for refreshment and to change the chronograph paper, &c. 

Though this break may appear long, it had been found more convenient 
to have one long break than two or three shorter ones, on account of the 
loss of time in stopping and getting under way again. It was arranged 
that the break should take place either well before or after mid-transit, so 
as to be sure of pictures being taken* about the time of mid-transit. 

It was also arranged that when the signal for the break was given, all 
wet plates under preparation should be exposed and dry plates sent in till 
all the wet plates had ton developed and every thing was ready for open- 
ing out the doors. In the same manner after the break, dry plates were 
sent in until the wot plates were ready. The work then went on as before 
till the time came for mounting the Janssen for the second internal contact, 
which was exposed by signal from Colonel Tennant. T\yp more six-inch 
plates were then taken, then a Janssen, followed by two more six-inch plates, 
and last of all a Janssen, about the time of last contact, which was exposed 
and closed a few seconds before the final contact, thus concluding the work. 

The sequence of the plates in the racks was examined and the plates 
were left to dry till next day and then replaced in the plate boxes. 

It had originally been intended that 120 six-inch plates should be 
taken, as it had been found quite possible to do so at the rehearsals, but as 
I was perfectly dependent on Colonel Tennant’s signals for starting the 
Janssen pistes, I allowed plenty of time so as to make’ sure of having the 

t Colonel Tennant remarks with reference to this— “ There is no doubt in my mind 
that the outer, part of the sun is mer free from the result of outstanding astigmatism. 
For Janssen plates it should hajre ton specially cared for at the expense of the central 
portion of the jiotm” ' L , 
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Janssen plates ready when required, without hurry ; and so only Wo plates 
were taken between the Janssens instead of four, as had been arranged. 

The result of the day’s work was 109 six-inch plates taken, but of 
tTiese two failed entirely, so that, only 107 can be counted. These are all 
fairly clean and free from fog or stains but in^many of the plates the images 
are not so sharp as could have been desired. Though the day was fine and 
cloudjgss, there was a good deal of haze and I think the want of sharpness is 
f cliiefly $ue to this and other atmospheric conditions, as the same faults 
were observed for two or three days after the Transit. 

Of the Janssen plates there were five which also were, for the most 
part, clean, good plates, fairly well defined though not perfectly sharp. 

Several of the photographs shew marked irradiation round the planot, 
and a want of sharpness which may be partly due to the atmosphere of the 
planet, as the limb of the «uu is very much sharper. On some of the pic- 
tures distinct streamers *are visible round the limb of the planet and pro- 
ceeding from it. I have wot seen anything of the kind mentioned as being 
observed by other parties, and, as the appearance is not visible on all the 
negatives, it is no doubt a form of photographic irradiation ; but, if not, 
a comparison of the Eoorkee negatives with those taken at other places 
may throw light on the cause of it. 

None of the plates were varnished, as it was considered undesirable to 
varnish plates ifftcnded for future measurement, and also to obviate any 
chance of the varnished films cracking when removed to England, as is often 
the case with negatives taken in this country. 

With the exception of the want of sharpness of some of the plates, the 
operations may be considered quite successful as far as the mere photography 
is concerned. The arrangements described above and the programme of 
operations answered admirably and I cannot suggest any improvement. 
Whether the photographs are sufficiently sharp and perfect in other respects 
to answer the purpose intended still remains to-be seen. 

Genet'al Remarks.— During thf* course of the preparations a good deal 
of time had to be devoted to putting some of the instruments into proper 
working order, in which ^ork I was much assisted by Captain Campbell, who 
had charge of the operations with the great 3b in. theodolite, Thus for some 
time, the Janssen plates were found to be fogged and so indistinct as to be 
almost useless. This was due, partly to reflection of light#from the polished 
surface of the wood-work of the slide and the brass-work of the under sur- 
face of the exposing disc, which was partially obviated bj covering with dead 
black varnish all the surfaces capable of reflecting light on to the., sensitive 
plate, and partly to the ruby-red glass fixed in the revolving disc not being 
perfectly impervious to the actinic rays, but this defect was overcotoe*by 
substituting a piece of thick ruby-glass for the thin, light-coloured piece 
originally supplied. Even with these precautions, some white light found 

u ■ * 
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its way on to the plate between the revolving disc and the wooden case, 
which were at a greater distance apart than appeared necessary, though the 
entrance of light might have been prevented by fitting the exposing disc 
with a flange running in a groove cut in the wood- work of the slide or fastened 
above it. There was also considerable' friction about the internal sur- 
faces, which caused a strain on the clock-work and gave a good deal 
of trouble till the cause had been removed. With the exception of r these 
defects, the slide seemed admirably constructed and adapted^ for th^ 
object in view. It remains, however, to be seen how far this ingenious 
instrument has answered the expectations of its inventor and those who 
have adapted it, but if it should be used at the next Transit, it would, I 
-think, be desirable that arrangements should be 'made for the automatic 
movement to be continued' or distributed at intervals over a much 
longer period than one minute, as on the present occasion, so that 
all the phenomena attending the contact may be fully obsorved and 
recorded. It is f also very desirable that the photographer should 
not require a skilled observer to watch the Tune of contact for him. The 
doing so has a very disturbing effect on a man who is able to make a good 
observation of contact, and time is also lost in preparing and waiting for 
a signal. 

As far as shown by the plates obtained at Roorkee the differences be- 
tween pictures taken a few seconds apart are so slight, and the advance of the 
planet is so imperceptibl y marked, if indeed, there is not sometimes an appear- 
ance of "retrogression caused by atmospheric tremor, that perhaps little would 
be lost by taking the pictures at intervals of 4 or 5 seconds instead of at 
every second. 

The mounting oi' the slide necessitates the alteration of the adjust- 
ments of the telescope for taking the six-inch plates, thus stopping all such 
observations about the critical period and it is therefore most desirable that 
each operation with the Janssen slide should extend over as long a period 
as possible. Colonel Tennant tells me that the cusp measures are indefinitely 
more valuable, if good, than any six-inch pl ( ates, which he would entirely 
eliminate. In this case, if it were considered es^entiUl that the successive 
pictures should be taken at intervals of not more than one or two seconds, a 
second, or even a third, Janssen slide might be provided so that they might 
be rapidly changed one after the other. If it were feasible to construct the 
slide so that the plates could easily be changed without removing the whole 
slide from the camera, it would be better still, as in that case the observations 
Could be carried on at every second or two, and three or four plates exposed in 
quick succession during five or six minutes about the time of contact, and, if 
desirable, continued at regular intervals afterwards ; but this appears to pre- 
sent considerable mechanical difficulties and an arrangement would be required 
by which the revolving disc could be at once brought into the proper position 
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for exposing the successive plates instead of having (as in the present slide) 
to be reversed through an entire revolution , which alone takes nearly half a 
minute, 

• The photoheliograph, like all work turned out by Mr. Dallmeyer, 
was an excellent &nd perfectly finished instrument, but seemed to me 
to be scarcely sufficiently firmly mounted for continuous work ex* 
tending; over so many hours, with the constant shaking caused by the 
insertion and withdrawal of the dark slides, which were much stiffer than 
they ought to have been. This stiffness of the dark slides was found 
not to be due to climatic influence, because they did not agree in 
measurement with the focussing screen which fitted perfectly, and 
they ha<f to be filed down considerably before they would fit ; this 
defect, due uo doubt to an oversight in the maker or to hurry in turning out 
the instrument, was a serious one? as besides the liability to. tremor caused by 
the frequent alteration of declination, the focus might have been disarranged 
by the alteration in the thickness of the slides by filing, but there was 
nothing else to be done under "the circumstances. 

For my part, speaking merely as a photographer, I should prefer the 
system adopted by Lord Lindsay and the American parties in which the 
camera was an immovable fixture and the solar image retained in a constant 
position by means of a siderostat carefully adjusted to follow the sun. In 
any case, the slides should be constructed to fit quite easily into their places, 
and in this respect the dark slides made for the equatorial camera used at 
Dodabetta for photographing the solar eclipse in 1871, were of a much 
better pattern than those sent out with the photoheliograph. 

Another defect of the photoheliograph was that the hanging counter- 
poise, placed near the object-glass of the telescope wHen using the Janssen 
slide, was found to swing and induce a tremor in the instrument, spoiling the 
definition of the pictures ; it was therefore replaced with a rough, but efficient 
substitute, in the shape of a canvas bag, the ends of which were filled with 
shot. This was merely hung over, the end of the telescope at the proper 
balancing point and kept the tube perfectly steady. 

As regards the process to be adopted for photographing the Transit of 
♦ 1882 much will depend on the results obtained by the different methods 
used in Decomber last as to whether photography can be advantageously 
employed and, if so, which process is most suitable. t 

As far as my experience goes, the wet process seems less favourable to 
perfect sharpness and clearness of the image than the drj, but Colonel Ten* 
want tells me lie has lately obtained very superior results by using a pyro- - 
gallic acid developer with bromoiodised collodion, in place of the iron 
development, From experience I have gained in preparing for photograph- 
ing the recent Eclipse, I believe that great advantages may be obtained by 
slightly staining the ordinary wet films with orange or red anilin dyes or 
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by the ufce of moist plates, prepared with bromised or bromoiodised 
collodion afterwards treated with albumen and glycerine, which I have found 
very simple to prepare and exceedingly free from all tendency to blurring 
or irradiation. It is probable, however, that before 1882 the usual mod£s 
now in vogue for taking negatives will hyve been quite superseded by the 
simpler method of using sensitive emulsions which have only to be poured 
on to the plates and dried without any further preparation. Great advances 
have recently been made by Carey Lea, Bolton and others in obtaining such 
emulsions capable of giving pictures with the same rapidity as the ordinary 
wet or dry processes and with a perfect freedom from the irradiation or blur- 
ring so detrimental in astronomical photography, besides which the perfect 
simplicity and ease of the operations are a strong 'recommendattor? ; and I 
may, I think, safely predict that should photography be used for the next 
Transit, the emulsion processes will, if not es&lusively, be used very extensive- 
ly ; unless, ‘’possibly, the superiority of pictures taken op, daguerreotype plates 
or silvered glass fi^ms over those on collodion shouljl be incontestably proved 
or some other better process be discovered meanwhile. 

Although the photographic operations connected with the obser- 
vation of a Transit of Venus present no great difficulties, and are in 
some respects easier than photographing the total phase of an Eclipse, a 
great deal of patient careful work is required beforehand to ascertain 
tho best conditions for working with regard to local circumstances, and 
this the short time at my disposal on* the present occasion scarcely 
allowed me to have, especially 'as so much time was spent over the 
dry process, which might, as the event proved, have been well employed in 
perfecting the wet. It is therefore very desirable that the subject should 
not be lost sight of between this and the next Transit and that every oppor- 
tunity should be taken of utilising the experience already gained towards 
ascertaining the most perfect methods of taking these sun-pictures. It would 
also be advisable that as many as possible of the observers of the last 
Transit should also take part in the nex^. 

Although the Transit of 1882 will not he visible in any part of India, 
much useful preparatory photographic work might be done concurrently 
with the daily observations of sunspots, now that an instrument is available * 
for taking advantage of the comparatively fine weather enjoyed in this 
country, particularly at the time of year when the weather in Europe is 
most unfavourable to such observations ; and this would not be the least 
among the many advantages to Science to be gained by the establishment of 
a Solar Observatory m this country, which has been so earnestly advocated by 
€qI. Tennant and, it is to be hoped, will soon be an accbmplished fact. 



1875.] 


88 


XI. — Descriptions of new Marine Mollusca from the Indian Ocean. 
By G. and H. Neyill. 

(Receivod July loti Road August 4th, 1875.) 

(With Plates VII and VIII.) 

\e types of the new species of shells described in this paper mostly 
belong to the family Pleurotomida , and are all in the collection of the 
Indian Museum. 

• Mwiex (Ocinebka) gibba, Pse. 

latirus (jibbw, Pease, Am. J. Conch., 1807, (Sandwich L) 

Mum Cromuna, Lien., J. de Cinch., 1874, ( Mauritius ), 

We have found this shell at Ceylon, the Seychelle, an<f Andaman 
Islands ; it is nowhere a # common shell. # 

Murex (Ocinebra) eiscellum, Cli. var. 

Chcinn., Conch. Cab., fig. 1524-6, (Pnlo Condor), 

M. Lienardi , Crosse, J. de Conch., 18G8, (Mauritim), 

We have found both the type form and the var. Lienardi at Mauri- 
tius, also at Ceylon and Adeu the above var. only ; a large series of speci- 
mens in all stages of growth show that the two forms cannot be retained 
as distinct species. — The very comm o n« Sistr u m undatum (Ch., fig. 1851-2, 
Tranquehar) must not be confused with the above, as well pointed out 
by Chemnitz in his original description, as also by v. Martens (Vorderasiat. 
Conch., p. 95) ; we have found the typical fori# of S. undatum , with 
whitish aperture, at Ceylon, Mauritius, and Natal ; var. Jndica , nobis, (de 
Blainv. pi, X, fig. 8) at Ceylon, Mauritius, Singapore, Bombay, Anda- 
mans, Penang, Arakan, Bourbon, and Seychelles ; var. subturrita (de Blainv. 
pi. X, fig. 12) at Mauritius only, where it is rather scarce ; the Museum 
also possesses specimens of var. mhrgariticola , Brod. (Conch. Icon., fi£. 28) 
from the N, Coast of Australia: this form differs from var. Indica by the 
fewer, more nodulous ribs, becoming more rapidly obsolete, by its stouter 
and thicker growth, by the more regular transverse sculpture, and ty its 
more sombre colouration. 

Coots Ceylonem’sis, Brug.’ 

As already surmised by v. Martens (Don. Bism., 32), Pease is wrong 
(Am. J. Conch., 1867, p. 126) in uniting Conus Oeglonensis, Brug. with 
Conus pusillus, Ch. (Conch. Icon. fig. 154); both are abundant species 
at low water on the reefs at Ceylon and the Andamans j the latter species 
*we have also found at Mauritius and the Seychelle Islands. Not only, how- 
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ever, the shells, but the auimals also are quite distinct ; the latter in Conns 
Ceylonensis being a bright scarlet throughout, the body minutely, almost 
imperceptibly streaked with white, the siphon the same, only much more 
distinctly so j the animal of Conus pusillus is, on the other hand, pure white,' 
with a narrow pink rim round fee extremity of the siphon and at its base, 
and the posterior end of the body is also tinged with pink. 

Drillu ltjcida, n, sp., PI. VIII, Fig. 15. c * 

Shell acuminately fusiform, very smooth and glittering ; white, slightly 
and irregularly marbled with pale brown here and there between the ribs and 
especially •behind the outer lip ; suture distinct, apex blunt and rounded, 
almost like that of Pyramidella in character ; whorls 8 to 9, the tvVo first 
smooth and embryonal, the others divided with a deeply incised groove beneath 
the suture, longitudinally, thickly, distantly fl ribbed ; last whorl with 9 ribs, 
transversely striated at its base, gibbous posteriorly, with a rather consider- 
able smooth space behind the marginal varix (as in .Reeve’s fig. 199, Fleur . 
pudica , Hinds), next the suture the upper part'of the ribs, cut off by the 
deep spiral groove, have the appearance of a row of granules ; columella and 
aperture smooth, a callous tubercle at junction of outer lip with the former, 
sinus very deeply excavated. 

Long. 8, diam. 3 mil. 

H. and A, Adams in their 1 Genera of Recent Mollusca’ class Clavatula 
quisqualis of Hinds as a Clathurelh ; it would, however, probably be better 
placed in DHllia % as is dorm with t other allied spj). robusta , Hinds, <fcc. D. 
lueida resembles extremely closely the shell from South America figured and 
described by Hinds as Clavatula quisqualis (Vov, Sulph.,pl. VI, fig. 5) ; the 
Indian species is smaller, with transverse striae at base of the last whorl, with 
a row of granules and a deep groove beneath the suture, and with straight 
instead of oblique ribs. The type is from the Persian Gulf, where it was 
dredged rather plentifully by Mr. Blanford, off Tumb Island and Gwadar ; 
it wa» also dredged by Mr. Wood-Mason at the Andamans and found by 
the late Mr. Raban at Pooree iu the Bay of Bengal ; the specimens from the 
two last-named localities differ slightly from the type-form, being a little more 
richly marbled with brown (much as in Hinds’ figure of his Clavatula lata), 
and having the ribs on the last whorl a trifle more rounded and the penulti- 
mate rib in the centre of the back more developed than the others (present- 
ing a varicose appearance). 

Deillu acuminata, Migh., PI. VIII, Fig. 14. 

P. Bost. Soc., 1845. 

Shell fusiform, resembling in shape many small species of Mitra, some- 
what smooth and shining, apex sharp and pointed (generally broken off) 
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bright brown, with a broad white band at the upper part of the *whorls, re- 
peated neaT base of the last whorl, this white band is more vivid and dis- 
tinct on the ribs than in the interstices ; whorls 8, the three first without 
Sculpture, the others longitudinally flexuously ribbed, wjth a depression be- 
neath the suture, last whorl transversely ribbed at its base, with approxi- 
mately 12 longitudinal ribs, two of which in the centre of the back are 
join<^l together and have a varicose or gibbous appearance ; columella and 
intenoj of aperture brown, smooth, outer lip sharp, very thin, sinus small. 

Long. max. 6i, diam. max, mil. 

Andaman I. and Ceylon, scarce at both places. We have 'given a fresh 
figure of this species from an Andaman specimen, as the figure ifl the Don. 
Bisin. flpl. 1, fig. 1) is scarcely sufficient for satisfactory identification. 
Typical specimens in the Indian Museum from the Sandwich Islands in no 
respect differ from Indian Oceaft ones. 

t 

MaNOELIA FtJLYOCINCTA, n. sp., PL VII, Pig. 1. 

Shell attenuately fusiform, shining ; whorls nine, the first four embry- 
onal and colourless, the third and fourth peculiarly and strungly carinate, the 
other five longitudinally, varicQsely ribbed, seven ribs on the last whorl ; 
under a lens, minutely but regularly transversely striated, striee more or 
less obsolete on the ribs ; white, with a chestnut-brown band immediately 
under the suture, more vivid in the interstices than on the ribs themselves, 
this brown band covers the columella aiyl nearly the whole of the lower half 
of the last whorl, is also vpry strongly marked pn the lower portion of the 
outer lip and within the aperture ; columella and outer lip smooth, sinus 
obsolete, canal very short and truncate. * 

Long. 8, diam. 3 mil. 

Type Bombqj (Rev. S. B. Fairbank), also Ceylon (nobis), and Pooree 
(H. II. Raban). 

(Coll. Indian Museum and H. Nevill.) * 

• 

Mangelia Faibbanki, n. sp., PL VII, Fig. 2. 

#, 

Wc have long hesitated whether this shell should be distinguished 
from Reeve’s Pi hexagonalis , the differences between our shell and the 
figure in the Conch. Icon, seem however to necessitate it. M FairbanM 
can be distinguished by the more open canal, the five or six denti- 
culations within the acute outer lip, the sharp transverse stri©, equally 
and strongly showing both on the ribs and in the interstices, the stri© 
distant from one another, only three Sn each whorl, the middle one 
slightly the largest, imparting a somewhat ungulate appearance to the 
whorls ; the longitudinal ribs are thicker and more rounded than in Reeve’s 
* figure ; the shell has 8 whorls, the two first embryonal, slightly mammillate ; 
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it is of an irregular leaclen-brown colour, stained with a darker shade on the 
outer lip and on the columella. 

Long. 6, diam. 2 mil. 

Type Bombay, probably also Ceylon and Andamans ; the specimens, 
however, from these two last localities arc not sufficiently perfect for satis- 
factory identification. For the type specimens of this and for many other 
interesting species from the same locality, the late Dr. Stoliezka was incited 
to the Kev. S. B. Fairbanks « 

Mangelia (?) raTEimurTA, Rv. 

1 P. Z. S. 1846. 

\ 

Daphndla bella , Pse. 

PL gmmitlata A D. 

Amongst some hundred specimens in the Museum from the Sandwich 
I., Mauritius, Bourbon, Ceylon, and Abyssinia, ^ single Ceylon spe- 
cimen alone shows* minute den ticulat ions just within the outer lip, as in 
Reeve’s figure. A comparison with specimens ih the British Museum marked 
interrupta , Rv, first enabled us to identify this species ; the genus still 
seems to us doubtful, perhaps Carpenter (P. Z, S. 1865) is correct in placing 
it in the Columbellida. It is common in Ceylon, where it seems to be finer 
and better marked thau elsewhere in these seas. If it should prove to be 
a pleurotomid, Pease’s name bella had probably better be '•employed, as 
Lamarck and Sowerby have both described distinct shells as Pleurotoma 
interrupta . ^ ^ • 

ClATIIURELLA RTJGOSA, High. 

PL curculib, Nevill, J. It. A. S. (Ceylon Branch), 18C0. 

Pease is quite wrong (Am. J. Conch. 1871, p. 25) in uniting this 
species with C. scalarina , Deshayes ; the short rounded whorls, more pro- 
duced spire, different cljpacter of the sculpture, absence of the second black 
transverse line on the whorls, amply distinguishing the latter ; the former is 
abundant at Ceylon and Arakan, the latter, at Mauritius, Bourbon, and 
Ceylon. 

C. rugosa, var. cubotjlio, nobis, 1. c., from Ceyton. 

This variety has 12 longitudinal ribs on the last whorl, four transverse 
keels on the whorls, the two middle ones very prominent, the other two more 
or less obsolete, suture excavated, only very faintly stained brown, minutely 
and spirally striated ; two transverse brown lines on the last whorl, show- 
ing also within the aperture ; it r does not differ from the type form sent us 
by Mr. Pease from the Sandwich I., as figured and described in the Don, 
Bism., except by its greater size. 

Long. 8, diam. 3£ mil. (last whorl, long. 4| ). « 
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* 

C. rogosa, var. pallax, nobis, V; 

’ This is probably the form that induced Pestse idoorreetly to mate 
srslarina a synonym of rufjosa* This dwarf variety has 9 longitudinal ribs on 
the last Whorl, the four transverse keels aje less unequal in size, there is 
only one brown line on the last whorl and within the aperture 
respect only does it agree with scalar ina) ; the peculiar straight outer lip and 
'consecjbently contracted aperture, as alsp the form of the whorls and suture, 
£re the sSme as in the type form. 

Long. 4}, diam. 2 mil (last w'horl, long. 2). 

Common at Mauritius and Bourbon ; rare at Ceylon. # 

9 Clatjturella SCA.LAHTNA, Desh, * 

Specimens in the Museum agr^e exactly with the typical figure (especi- 
ally as regards the ro untied out$r lip and open aperture) ; suture scarcely 
excavated, spirally mii^itely striated, six transverse keels on each whojrl (the 
first and last somewhat indistinct), 12 longitudinal ribbon the last whorl 
(not 15 to 16 as in the original description ) ; apex and suture stained 
can intense brown, only one brown line on the last whorl and within the 
aperture. 

Long. 6, diam. 21 mil. (last whorl, long. 2-J). 

Abundant at Balapiti in Ceylon ; rare at Mauritius. 

CliATllUREffLA FAQTJTSTTA, n. sp. 

• 

# We found this shell parked in the British . Museum as OlailmreIJa 
nrbvlosa, Pea^e, but it differs totally from the shell described under that 
name (P. Z. S., 1860, p. 143), being of a beautiful pinfc colour with a white 
transverse band, not white with interrupted longitudinal brown lines as in 
Pease’s description of P. nebulosa ; it may rather prove to be a small 
variety of the shell described and figured by Pea^e from Paumotus (Am. J. 
Conch., 1868, p. 219) as ClatlurelU canaliculata ; JioWqvqv, oven if it should 
prove so, our name exqumta will stand for the species, as Ileove described a 
totally different shell as P. ( Ctathurella ) canal ioulata, P. Z. 8., 1S48 f if the 
Paumotua shell proves to to distinct from our Mauritius one, as we think it is, 
we would suggest/or the former the name of Clathurella PeascL 0 . exqukita 
differs from C. Peasci by the absence of the dar^ brown line beneath the 
transverse white band, by its suture not being colour^ brown, by the 
much greater contraction of the last whorl and the outer lip at their base, 
thus making a more prominent canal, by the last whprl having only 12 
longitudinal ribs instead of 14, finally by its# smaller size. We have not 
thought it necessary to figure this species, as it is one that cannot j>e 
mistaken. 

Long. 9 J, diam. 4 mil. 

* liatlmr scarce at Mauritius. 

12 <■ ' 
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On at hu REiiL a Reeyeana, Desh. 

Seems to be the same as a shell figured and described by Pease as C. 
iumida (Am. J. Conch. 1867). This species occurs at Mauritius and at the 
Andamans, at both of which places it is scarce. 0, Beeveana and 0. cy- 
clophora , D. should, we think, forma distinct section of Clathurella, in which 
should probably be classed P. eubula f agrota, &c. of Reeve ; in Adams’ 
4 Genera 1 these latter are recorded as Daphnella. * 

C, cyclophora we found at Mauritius rather sparingly, also at Adeh 
a single specimen of a shell which seems to belong to it, though in too bad 
a state pf preservation for certain identification. 

, Clathueeela Smithx, n. sp., PI. VIII, Pig. 13. ' 

Shell minute, angularly fusiform, attenuated, apex round, slightly sinis- 
tral ; white, tinged witli pale brown on thj columella and outer lip ; whorls 
seven, acutely angled in the centre, depressedly excavated on the upper half, 
which is devoid of sculpture ; the first two whorls altogether without sculpture, 
the 3rd and 4th simply acutely keeled in the^centre, the others closely reticu- 
lated, minute granules formed where the keels bisect one another, longitu- 
dinal* keels obsolete on the lower half of the last whorl ; in some specimens 
a prominent keel is present immediately beneath the suture of the last two 
whorls, in most, however, this is obsolete (as in the specimen figured) ; colu- 
mella rather strongly twisted, sinus deep, outer lip reflect. d, transversely 
striated. 

Long. 3|, diam. 1| mil. 

Mr. Blanford dredged 30—40 specimens of this minute shell off (?wA- 
darandTumb Island in the Persian Gulf; it perhaps nearest resembles 
Reeve’s PI, condentncostata (fig. 279), but is quite distinct ; we have named 
it after Mr. E, A. Smith of the British Museum, who has lately described 
some interesting small shells from the Persian Gulf. 

Cla^etjuella ‘aficulata, Montr., PI. VII, Pig. 3. 

J. do Conch. 1864, p. 264, (iV. CM.) 

We propose to distinguish the Andaman form under the name of var. 
minor . Ten specimens of this variety were found living at Ross Island under 
blocks of coral at low water, it can only be distinguished from the type form, 
which has not yet been fo^d at the Andamans,,by its smaller size (long. 

diam. If mil.). The row of opaque, white spots on the back of the last 
whorl are very characteristic. It is nearest allied to the next species, 0. MaU 
also livf s at the Andamans and under precisely similar conditions : 
the slight but constant differences in shape and sculpture between the two 
are well shown in the accompanying figures, Dead specimens of C, apiculata 
are fifirfy abundant in Ceylon, in size closely approximating to the type form 
(lonjf. 64, 4ta* 3 mil.) 

(Colh |ndian fe Mus., Rev. J. Warneford, and H. Novill.) 

* / ' ’ ’ :* >\ ' 
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Clathurella Maixeti, llecl, PI VII, Pig. 4. 

' J. de Conch. 1852, p. 254, [Pacific 0) , 

• I found seven or eight specimens of this lovely species alive at the An- 
damans, at Ross Island and North JBay, under blocks of coral at low water ; 
the shell is of the most brilliant purple imaginable ; it agrees*, exactly , with 
the original figure and description. (GK Novill.) 

^Coll. Indian Mus, and Rev. J. Warneford.) 

Clathtjrella perplexa, n. sp., PL VII, Pig. 5. 

This shell, though in many respects so like Mongolia Fairbmki , 
should probably be classed as a Clathurella ; whorls 8, the last vSry short, 
three first embryonal, the others broadly, somewhat indistinctly longitudi* 
nally ribbed, ribs not so straight as in M. Fairbanks but somewhat 
rounded, especially on thS last whorl, three raised transverse striae on the 
lower portion of each whorl, the uppermost one almost obsolete, a charac- 
teristic raised transverse feel immediately below the suture^ uniform ash^color, 
a shade or two darker in the interstices of tfhe ribs and near the apex ; co- 
lumella, outer margin of the lip and interior of the aperture bright chestnut- 
brown, columella a little twisted, outer lip very sharp, irregularly undulat- 
ing, obsoletely granulated just within the aperture. 

Lo ng. 6, d iam. 2\ mil. 

Type HoiTibay ; also found in Ceylon. 

(Coll. Indian Museum, and H. Nevjll.) 

Clathureela rtgeocincta, Montr. r Pl. VII, Fig. 6. 

X de Conch. 1872, (N. Caled.) 

The colouration of the last whorl is remarkable* there are five rows of 
distant elongated nodules, of which the two first rows next tho suture are 
of a leaden colour on a broad black band, the third row of a brilliant orange, 
the fourth and fifth pure white, these five row§ of nodules (coloured in the 
same way) are then repeated. 

About twenty living specimens of this shell were found at the Anda- 
mans, on Blair’s Reef, Aberdeen, and Ross Island, under blocks of coral at 
low water. 

Long, 9, diam. 4 mil. 

ClATHUBEIXA SHTGULAEIS, n. Sp., rl VII, Ijig. 10. ■ 

• Shell elongate, fusiform, sub-conical, apex pointed] white, in the cenla-e 
of the ribs on the last whorl ornamented with obsolete brpwn spots ; whorls 
nine, the first four embryonal, smooth, on the fourth traces of convex sculp- 
ture only, the last five transversely, regularly, rather broadly, somewhat 
distantly striated, longitudinally faintly and obtusely ribbed, nine'rifis on 
j,he last whorl, becoming obsolete towards the base, the, last rib next the 
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outer lip varicose, much more strongly developed than the others ; ribs of 
the 5th and 6th whorls perfectly straight, on the 7th and 8th angulated 
about the middle, the last whorl angulated at about the 4th or 5th of 
transverse stru© ; columella straight, smooth, a small tooth -like projection 
at the commencement of the deep, rounded sinus ; outer margin of the 
lip almost straight, much produced, exceedingly sharp ; interior of aper- 
ture white, smooth, and shining ; under a powerful lens only can K' seen 
a microscopical, regular, longitudinal striation, these striae arc 1 bent iiF 
the same way as the last varicose rib and should perhaps he called striae 
of growth, they are a trifle more distinct close to the suture, 
hong. 8|, diam. 3£ mil. ,, 

. (Coll. Indian Mus. and Rev. J. Warneford.) 

Three or four specimens only of this interesting species were dredged by 
Mr. Wood : Mason at a considerable depth at the Andamans. In shape and 
sculpture it resembles most closely Ci/ilmm Delacoariana of Crosse (J. 
de Conch. 1872, pi. fig. ) ; the columella and oftter margin arc, however, 
both perfectly smooth and the sinus is much more distinct, the spire too is a 
great deal longer in proportion to the last whorl, in length the last whorl 
(measured at the back) is 4jr mil., the other whorls altogether only measur- 
ing 4 mil. We have felt considerable doubt whether this species is correctly 
classed as a Clathurella ; perhaps it would be better placed with Mnngelia. 

Clathubellla Masoitc, n. sp., PI. VII, Fig. 7. 

Shell ovately fusiform, white, remarkably scalariform ; six angular 
whorls, broader at the top than at their base, the first two rounded, smooth 
and embryonal, the others prominently and regularly, somewhat distantly, 
transversely striated (four striae on the 4tli and 5th whorls), longi- 
tudinally strongly ribbed, ribs pointed and very prominent at their com- 
mencement, nine of them on the last whorl ; columella and aperture smooth, 
with a row of regular, rodnded granules just within the acute margin 
of the outer lip, this latter is very broadly reflected and has a longi- 
tudinal, somewhat obsolete rib down its centre, -this being decussatedby seven 
transverse striae presents the appearance of a double row of granules ; the 
outer margin where it joins the body whorl is callous and thickened, the sinus 
very deep and rounded, the aperture small, contracted, as nearly as possible 
of equal todth all the way down from the sinus to the end of the canal. This 
speei erases remarkably, as regards sculpture and shape of the whorls, with 
a siieU Me^cribed PI emlata by Sowverbie. (J ? de Conch., 1874, 
figl.4) ; it differs, howler, by the totally, difljereht character of the 
ap^|irV a&d by its fewer whorls. . ' i . . - 

Iicmg. 4, diam. 2 mil. ’ ’ , ' 

Dredged by ,Mr. Wood-Mason at the Andamans. 1 
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Clatthieella Mautensi, a. sp., PI. VII, Fig. 8. 

Shell regularly and conically fusiform, of rather dark brown colour with 
bright lilac granules ; seven rounded whorls, reticulated with very thick 
somewhat distant ridefes, forming St the points of intersection, three rows 
of large, pearl-like, slightly oblong granules, od the last whorl these throe 
rows\ granules are repeated, after the sixth row the shell abruptly becomes 
contracted, forming an excavated furrow, near the base there we again 
six rows of granules, but much smaller and more rounded, these give asome- 
what angular appearance to the last whorl ; the columella is much contorted, 
or twisted in the middle, a lilac colour, witli a few minute dentieulalions at 
its edge ; the aperture and the four strong denticulatidns at its outer edge 
are also of a lilac colour, the sinufr is deep and rounded, the outer lip is 
bright brown, abruptly contracted near its base, forming a strongjy marked 
canal. • 

Long. 5, diam. 2 mil*. * 

Tolerably abundant in sand from Balapili in Ceylon. 

(Coll. Indian Mus. and H. Nevill.) 

ClATIIURETXA ENGHUEFOEMIS, n. Sp., PI. VII, Fig. 9. 

Shell— immwly elongate, convex, in shape resembling sevoral species of 
the genus Angina, peculiarly attenuated and contracted towards the base, 
spire pointed ; white, banded with a single somewhat irregular yellow band, 
repeated a little below the middle of the ldst whorl, some of the granules 
on this band are yellow, whilst others are white ; whorls seven, distantly 
reticulated with thick, obtuse, longitudinal and transverse keels, the 
interstices, under a lens, minutely and closely longitudinally striated, 
the sculpture is very distinct aud clearly marked on the last two whorls, 
but much confused and difficult to traco on thp upper ones ; as in the pre- 
ceding species, pearl-like granules are formed where the ridges cross one 
another, in tlio present shell however they are more regular in size and 
more rounded, there arc three rows of these granules on each whorl, 
besides an additional smaller one aud some indistinct transverse ridges close 
to the suture ; there are ten longitudinal keels on the last whorl ; sinus deep, 
but rather contracted, bent down rather abruptly ; aperture very straight 
and narrow, suddenly widening a little close to the end o? the canal, seven 
rather largo regular granules at the inner margin of the outer lip. 

Long- 5j, diam. 2i mil. * 

In sand from Balapiti in Ceylon. * 

(Coll, Indian Museum and H. Nevill.) 
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CliATHUBELLA LEMNISCATA, Nevill, PI. VII, Fig. 11. 

J. K, A. S. (Ceylon Branch), 1869. 

White, with one brown band just below the sutures and with a second 
one towards the base of the last whorl, the latter fills the excavated fur- 
row and shows also in the interior of tfie aperture, the columella also is 
stained brown ; whorls seven, distantly latticed with very broad longitudinal 
and transverse keels, forming oblong granules where they cross one another, 
there are four of these transverse granulose keels on each whorl, thft upper* 
one small and somewhat indistinct, the two middle ones very prominent, 
the lowest one small, scarcely perceptible, almost hid&en by the next 
whorl ; the last whorl has five of these keels, the first smaller ifchan the 
others, then an excavated furrow as in Olathurella fusoides , Reeve, and in 
Clathurella Blmfordi , nobis. * f 

Long! 6|, diam. 2| mil. 

In sand from Ceylon and Mauritius (nobis)/ Bombay (Rev. S. B. 
Fairbank), and Gwadar in Persja (W. T. Blaqibrd). 

We give a figure, from a Mauritius specimen, of this widely distributed 
little species. 

(Coll. Indian Museum and H. Nevill.) 

Clathubella goktobtula, n. sp., PL YII, Fig. 12. 

Shell globosely conical, somewhat peculiarly twisted suture 

distinct ; white, with a pink tinge towards fbc top ; apex very obtuse, with 
a decollated appearance; whorls ^6, longitudinally ribbed, ribs thick and 
prominent, distantly transversely striated, so as to present a granulose ap- 
pearance ; at the base of the last whorl several rows of small granules ; 
columella peculiarly twisted, aperture narrowly contracted, outer lip thick, 
in the middle bent inwards. This shell seems very close to Reeve’s FI. 
obtusa , the shape however is different, the aperture more contracted, &c. 

Long. 5$, diam* 2£ mil* 

Abundant in sand from Balapiti intCeylon. 

(Coll. Indian Museum and H. Nevill.) , 

CiiATHtmEniA Bbasfobdi, n* sp., PL *011, Fig* 14. 

Shell cylindrically ovate, elongate, sutures rather indistinct, apex 
sharp and pointed a beautiful deep mauve colour throughout ; whorls 7 
to 8, longitudinally and . transversely ribbed, ribs very prominent, of equal 
thickness, forming granules at the points of intersection, towards the base of 
the last whorl an, excavated furrow as in our C. Ivtmwcaia, &c. ; columella 
short and twisted, aperture moderately wide, contorted, with a rather large 
sinhs, outer lip thickened with two or three granules just within the aper- 
ture. 1 , , 

Long* 6f, diam. 2& mil* 4 * 
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• 

In sand from Annesley Bay in Abyssinia, I have named this prettily 
coloured little shell after Mr, W. T, Blanford, to whom the Indian Museum 
is indebted for it, as well as for very many other interesting species from the 
same locality. 

Clithtjeella Abm^trotoi, n. sp., PI, VII, Fig. IS. 

^Sliell pyramidically elongate, angular in the middle of the whorls, very 

# pointed at base, suture distinct, apex very sharp and pointed ; colour 
uniform chocolate-brown ; whorls eight, the first two perfectly smooth, the 
3rd and 4th witl^two transverse keels in the centre, the last four obtusely 
and distantly longitudinally ribbed, transversely regularly striated ; colu- 
mella much contorted or twisted, with a shining callosity which is pro- 
minently rugosely granulated in the genus Cythara ; aperture short and 
much contorted, with a <arge, frominent, tooth-like tubercle at the junc- 
tion of the outer lip*with the columella arid with a remarkably wide, deeply 
excavated sinus ; outer Up thickened, transversely striated, peculiarly and 
minutely, very closely graifulated just within the aperture ; in three of the 
four specimens the columella and margin of the outer lip are stained a 
brighter brown than the rest of the shell. The above characters will serve 
easily to distinguish this shell from PI. arctata of Reeve, the only species 
which, as far as we know, it at all resembles. 

LoBgTTf? diam. 2 J mil. 

The type was dredged Tby Mr. Wood-Mason at the Andamans in 
25 fths. Dr. Armstrong of the Indian Coast Survey has also presented to 
the Indian Museum three specimens, which he dredged at about the same 
depth in the Paumben Straits, in these latter the columella and outer lip are 
stained a bright brown, but there is no other difference from the typo form. 

Cythara gradata, n. sp., PI. VII, Fig. 15. 

Shell compressedly, ovatcly oblong ; sutures excavated, apex very obtuse, 
having a decollated appearance* pure white throughout ; whorls six, longi- 
tudinally ribbed, ribs continued to r the extreme base of the last whorl, trans- 
versely very regularly striated, columella almost straight, slightly rugose at 
its upper part ; aperture narrowly contracted, especially towards its base, 
sinus small ; outer lip very thick, regularly rounded, granulated just within 
the aperture. 

Long. 5i, diatn. 2 mil. ( • 

Not uncommon in sand from Balapiti in Ceylon (nobis) and Bombay 
(Rev. S. B. Fairbank). * 

(Coll Indian Museum and H. Neville) 

Cythara bubiosa, n. sp., PI. VII, Fig. 18. 

We have felt considerable doubt whether the present species is really 

* distinct from the shell described by Reeve as Mmgelia miformis , Gray 
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MS., the greater thickness of shell, straighter outer lip, and less oblique 
longitudinal ribs seem, however, to distinguish the present form. Shell 
ovately conical, thick, apex mammillate ; white, with a broad brown stain oq 
the back of the last whorls ; whorls 7, the first three embryonal, the next 
three angular, the longitudinal nbs only beginning towards the base of each 
of them, give the appoaranoc of a row o f nodules just above the suture ; 
the last whorl unusually straight and regular, with an excavated shelf nt the 
top, transversely and closely striated, strise somewhat obscure, peculiarly 
undulating and interrupted, decussated with somewhat indistinct longi- 
tudinal almost straight ribs, commencing at the base of thff excauited shelf ; 
regularly and closely denticulated both on the rather widely spreading 
callosity covering the columella and also just wii bin the margin of the 
straight outer ]ip ; aperture contracted, miicja straighter and narrower than 
in Reeve’s figure of conforms. 

Long. 7^, diam. 4 mil. 1 

Apparently verjr scarce, four^spocimens in £ and" from Mauritius and one 
from Port Blair, Andamans. 

Cyttuea Isseli, n. sp., PL VII, Fig. 17. 

Shell thick, ovately conical, suture very distinct, apex pointed ; 
white, with an orange band in the middle of the whorls, the hand re peated 
on the last whorl, this hand is distinct onjdie loiigitudiiial^JSSJTnit only 
here and there traceable in their interstices ; whorls seven, the lii\st three 
embryonal (in dead specimens nearly always wanting), tlie others longi- 
tudinally concentrically ribbed, ribs very thick, throughout closely trans- 
versely striated ; cokuqplla nearly straight with a moderate sized callosity, 
closely covered With distinct granules and transverse rugosities ; aperture 
narrow* widening somewhat abruptly near the base, sinus moderate, outer 
lip thickly reflected, transversely striated, slightly rounded, a row of large, 
regular granules just within the aperture. . 

Long. 7£, diara, 4 mil. (decollated specimen of four whorls only). 

Common in sand from Balapiti, Ceylon. • 

I have named this shell after M. Issel of G^n9a, whose works on the 
shells of the Red Sea, Persia, and Borneo, afford most valuable aid in 
determining our Indian Ocean shells. 

(Coll Indian Museum, Rev. J. Warneford, M. Issel and H, Nevill.) 

CmiABA Issum, var. Ceekica, (? sp. nov.), PL VII, Fig. 16. 

Considerably smaller than tljp type form, the entire, full grown figured 
^eciroen being only 6£ in length and %i mil. in breadth ; ttweis apparently 
■Tether difterence, except that the sinus is a trifle, less distinct, and the 
^aperture a little straighten 

Mauritius, ^rare. t 
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iJarginella (Glabella) picxueata, Nevill, PI. VIII, Figs. 8—9. 

J. A. S. B. 1874, p. 23. 

• We have nothing to add to our description of this pretty little shell, 
which would appear to be very lpcal, as we; have only seen specimens from 
the Mauritius. 

M^uginella (Yolvaiuka) inconspictja, Nevill, PI. VIII, Figs. 10 — 11. 
t J. A. 8. B., 1874, p. 23. 

The Museum is indebted to the Rev. S. B. Fairbank for specimens 
of this species froKn Bombay ; the type is from Mauritius, wjiere it is 
tolerably abundant. t 

Makginella (Yolvaiota) deformis, Nevill, PI, VIII, Fig. 12. 

% J. AfS. B., 1874, p. 23. 

This appears t% ba a very rare shell, three or four specimens, all from 
Ceylon, being the only o^ies we have ever seem 9 

9 9 

Maroinella Isseli, n. sp. 

We propose to change to Marg India Isseli the name of a shell called 
M. pygmcea by Issel (Maine, del Mar Rosso, p. 210), there being already a 
species of that name described by Sowcrby in 1810. This minute species 
was dredged, abundantly by Mr. W. T. Blanford off the coast of Persia 
in 25 fths. 

• 

Nassa objssa, n. sp., P1..VIII, Figs. 2—3. 

Shell thick, stout, globoscly conical, smooth and shining, spire very 
pointed, apex acute ; brown, indistinctly and miuutety mottled with white, 
irregularly stained near tjie suture witli a darker shade of brown, the colou- 
ration agrees perfectly with Reeve’s fig. 0 ( mutalilis , L., from the Medi- 
terranean) ; whorls 10, the three first without sculpture, very small, the 
others longitudinally, obliquely thickly ribbed ; the ribs and their interstices 
are of about equal thickness, the fortner are almost, or altogether, obsolete nil 
the back of the last whorl, four or five, however, are always present close 
to the callous rib behind* the outer lip ; transversely somewhat distantly 
grooved, the grooves towards the base of the last whorl and the t'vo or 
three upper ones more deeply incised than the others and forming two 
rows of more or less granulose ridges immediately bdbeath the suture ; 
columella with a moderately large white callosity, slightly rugose, aperturo 
ridged near its margin, • 

Long. max. (wanting the throe firsb embryonal whorls) 22, diam. 
max. 14 mil. 

Kutch,— rare. Major Godwin* Austen has been good enough to compare 
this species for us with the British Museum and Mr. Hanley’s collections : he 
13 
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confirms our opinion that it appears to be new, the nearest he could find 
being Reeve’s algida (Conch. Icon., fig. 145), from Moreton Bay, Australia ; 
the present species bears a remarkable resemblance in many respects to N. 
mutabilis, its thickness, different sculpture, rugose columella, &c, will, however, 
distinguish it. At Ceylon and Penang f \ve have found a variety which 
approaches nearer to AT. algida than the figured type form from Kutch. 

J' 

N. obesa, nobis, var. Ceyloxica. 

More acuminate, less globose, suture more distinct ; longitudinal ribs 
on the antepenultimate whorl more or less obsolete, transverse grooves on 
the last two whorls almost obsolete ; callosity on the columella a shade 
more defined and less rugose. 

Long, (perfect specimen) 19, diam. IQ mil. 

Ceylon and Penang. 9 * 

(Coll. Indian Museum and H. Nevill.) 

Nassa Peksica, v. Mart. 

Dcshmjmana , Iss. 

A common shell both at Aden and the Andaman Islands, It is admirably 
described and figured in a most interesting and important paper by von 
Martens, published as a separate part of the i Nov. Conchol/ under tho title 
of ‘ Ueber vordcrasiatische Conchylien. , 

COLTTMUELLA JPARDALINA, Lam. 

This most variable species abounds on the reefs at the Andamans, where 
one of us collected many hundreds of specimens in all stages of growth. 
Pure white specimens, exactly agreeing with Souverbie’s figure, were abund- 
ant, another very similar variety also occurs, white with a broad pale yellow 
band round the last whorl (with or without a few yellow spots on the 
spire) ; specimens marked like Reeve’s fig. 75 A. and C. are also common, 
but considerably smaller and more compressed : this last variety may be 
called Andamanica. # 

Typical form, very common in Ceylon, lobg, 16£, diam. 9 mil. 

Yar. lactescent, Souv., J. de Conch, i860, long. 13, diam. 7 mil. 

Var. Andamanica , long. max. 12*, min. 10, diam. tnax. min. 
mil. * 

Coeumbeeea (Miteelea) baeteata, n. sp., PL VIII, Fig. 4. 

Shell small, elongately fusiform, spire about the same length as the last 
whorl, apex pointed, of a bright red colour; light reddish brown, a single belt 
of dark red in the middle of the whorls between the ribs, the ribs them- 
selves in their centre are indistinctly white spotted ; whorls 7, the upper 
ones smooth, the others longitudinally ribbed, ribs obsolete near the suture ; 
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transversely indistinctly striated, a groove below the suture of the upper 
whorls, becoming obsolete near the last whorl ; columella simple and twisted, 
^uter lip acute, slightly emarginate at the top, aperture striated within. 

Long. 5, diam. If mil. 

Mauritius. Not common. 

Zapea polita, n, sp., PI. VIII, Pig. 5. 

Sfyll small, slenderly fusiform, attenuated at both ends, perfectly smooth, 
glistening spire contorted, nearly but not quite as long as the last whorl ; 
white, with two bands of irregular opaque white flakes on each whorl (four 
on the last) ; whorls 6 (the figured specimen has had the first bjfikon off), 
the last striated at its base, outer lip remarkably thick 4 and bent inwards, 
making the aperture peculiarly contracted. 

Long. 31, diam. If mil. • 

Mauritius, — ratl^r scarce. 

Easily distinguished by the abscnco of sculpture and by its remarkably 
contracted aperture from its nearest ally, Z.*ornata } Pease. Z. purpurea, H. 
Ad. from New Hebrides is also found at Mauritius. 

Zapea semtsctjlpta, n. sp., PI. VIII, Kgs. G— 7. 

Shell narrowly lanceolate, turreted, spire a little longer than the last 
whorl, sfpbir pointed ; horny-brown throughout j whorls 7, the three first 
without sculpture, the rest longitudinally thickly ribbed, ribs about twico 
as broad as their interstices (in this resp&t our figures are slightly at fault), 
obsolete on the back of ‘the last whorl, which is transversely striated 
at its base ; a sharply defined callosity covers the columella, outer lip 
scarcely thickened or reflected, not as long as the columella, slightly 
emarginate at junction with the last whorl ; aperture narrow and contracted, 
as wide at the top as at the base. * 

Long. 3, diam. 1 mil. 

This species was dredged by Jlr. Blanford at Cape Ncgrais, off the 
coast of Burma. 

^ TJ~- 

SlSTBUM VEJi’rBICOSU'LTJlt, I), sp., Pi VIII, Fig. 16. 

Shell small", ovately ventricose, very gibbous in the middle, thick, solid, 
abruptly attenuated at base ; spire short, acutely pointed, about half the 
length of the last whorl ; white, here and thero stained Tvith pale brown ; 
whorls 7, the first four very small, embryonal, without sculpture, the next 
has two rows of unequal granules, the lower row somewlfet pointed and much 
the larger ; the last whorl widely excavated St the suture, with a row of pro- 
minent granules, rounded beneath with distant, somewhat indistinct lojigi- 
ludinal ribs, transversely rather distantly keeled, forming slightly pointed 
granules where they intersect the ribs, the interstices under a lens very mi- 
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nutely and closely longitudinally striated ; columella with a moderately 
spread callosity, which is slightly rugose ; canal long, not recurved j four 
dentieulations within the aperture, the two upper ones very thick and promi- 
nent, outer lip much thickened, slightly emarginate at the upper part. 

Long. 5-J, diam. 3^ mil. * * 

Ceylon — Rare. 

This is the smallest species of the genus as yet described. / 

EtTLIMA acuformis, n, sp., PI. VIII, Fig. 1. 

Shell very elongate, sharply pointed, white and shining, solid, flexuous ; 
whorls IV, cylindrical, slightly angulate at their base, except the last whorl 
which is short and rounded ; no impressed line at the suture, varices obliquely 
continuous ; aperture oblong, slightly produced in front, rounded at base ; 
columella rejected, outer lip scarcely thickened. ' 

Long, 10, diam. 2f mil. # 

Dredged at tl\e Andaman Islands by Mr. Wood-Mason. 

Rare. The above character will easily distinguish this graceful shell 
from its nearest allies, E. lactea and flexuosa , A. Ad. 

(Coll. Indian Museum and Rev. J. Warneford) 

Eulima (Arcuella) mjrifica, Nevill. 

J. A. S. B. 1874, {Mauritius). 

We have lately noticed that H. and A.' Adams described a genus under 
the name of j Bacula^ allied to Eulima , (in A. & M. N. H,,18G3, Vol. XI , p. 18) 
founded on a species from China, which they called striolata ; this shell pro- 
bably belongs to the same genus as the species from Mauritius, which we 
described as above ; in Either case our name for the genus, or sub-genus, will 
stand, there being a genus Baculmi described prior to 1863. 

Mitea (Ttjrbictla) cbuentata, Ch. 

Fig. 1438-9, from the'E Indies. 

Typical specimens, as admirably figured by Chemnitz, are found at the 
Nicobars (probably the locality whence the -tyjge came) and Andamans; 
they have two white bands on the last whorl, with 10 to 11 distant, 
flexuous ribs, nodoscly angled at the upper part ; the transverse grooves 
rugose, approximately equally incised, forming tolerably regular and oblong 
granules where they intersect the ribs. 

Long. 19J, diam. 8 mil. 

0 

M. cnriamTA, Ch. var. proxima. 

t This is the shell from the Philippines figured by Reeve (fig. 126) for 
ci'ueniata, Ch. ; it is a form which is often mistaken for Reeve’s M. armillata ; 
it has 16 ribs on the last whorl, is a trifle less flexuous, and less prominently 
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angled at the upper part than the type form ; the transverse grooves and 
double white band are similar. 

# Common at the Andaman I. 

Long. 19, diam. 6| mil. 

# • 

M. cruentata, Ch. var. SANDYICIIENSrS. 

Extremely close to the preceding is the form from Ascension I. (Pacific 
0.) serllfc to us by Mr. Pease as u M. armillata (?) perhaps cruentata , Ch.” 
This variety is recorded in the ‘ Donum Bismarckianum’ as armillata, Rv. ; 
from which it differs by the less flexuous ribs and different shape of the 
whorls, being nearer Reeve’s amanda ; it seems to us to be best classed as a 
variety of. cruentata, Cli.* the whorls are not angulate near the suture, the 
transverse grooves are nowhere rjigose but are more or less obsolete in the 
centre of the last whorl ; h groo^ at the upper part being more deeply in- 
cised than the other* (in ‘this respect it agrees with armillata), gives the 
appearance of n row of prominent, bisected tubercles just t below the suture ; 
there are 21 ribs on the last whorl, which are only very slightly flexuous, 
it has a single white band only. # 

Long. 5$, diam. 6 mil. 

M. cruentata, Ch., var. amanda, Rv. 

RecflteVif. amanda , (fig. 318) from the Philippines is only a variety of 
this protean species. Specimens dredged abundantly by Dr. Stoliczka at 
Singapore agree exactly with Reeve’s typiSal figure and description. It differs 
from cruentata var. proxima by the whoAs not being angulate, by a deeply 
incised groove near the suture, forming a row of oblong tubercles next the 
suture, by the much greater width of the white bands and by the less vivid 
orange tinge of the ribs, which are 10 to 20 in number ; and from 
cruentata var. Sandvichcnsis by the more regular and rugose transverse 
striation and by the broad double white bands ; — it is in fact intermediate 
between the two. p 

Long. 13, diam. 5 mil. 

Two specimens fram^Aden, unfortunately not in good condition, 
apparently belong to this variety, the ribs are, however, more distant. 
Reeve’s armillata (fig. 315) from the Philippines, may perhaps prove also 
to be a variety of cruentata , or it may be a variety oi^beliscu$ } Rv. ; it 
seems intermediate between the two. 

Mitra (Turricula) obeliscus, Rv. var. Ahj>amanica. 

PI. VIII, Figs, la-20. 

Shell slenderly fusiform, shining ; very dark brown with a single ^ery 
narrow white band, more distinct on the ribs than in their interstices ; whorls 
0 # — 10 (as in M* cruentata and all its varieties), produced, very slightly 
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turreted, not angulate at the upper part ; 18 flexuous longitudinal ribs on the 
last whorl, perfectly smooth except near the suture, where they are divided by 
a groove, interstices transversely regularly grooved ; canal short, not recurvej}, 
columella and interior of the aperture dark brown. 

Long. 14, diam. 4£ mil. 

Dredged by Mr. Wood-Mason at the Andamans. 

This shell in many respects resembles Reeve’s M. armillata; thpftbove 
characters will, however, easily distinguish it. c * 

Mttba (Titeeictjla) badius ?, Rv. (an djedala, var. ?) PI. VIII. Figs. 
* 17-18. 

r f 

Shell pyramidically fusiform, pointed, shining; white, with a broad brown 
band over the lower half of the last whori. and within the aperture, apex 
brown; wjiorls 10, turreted, more cylindrical and produced than those of 
M. dcedala, Ev. (lig. 281) or glandiformis, Ev. (fig, r 3L0) ; longitudinally 
flexuously ribbed, ribs slightly thickened near the "suture, interstices regu- 
larly engraved with transverse striae ; four fol5s on the columella, the lower 
one almost obsolete (Eeeve gives only two folds to his M. radius). 

Long. 13J, diam. mil. 

Dredged by Mr. Wood-Mason at the Andamans ; rare. 

This seems to be doubtfully distinct from M. daedala and jlandiformis, 
both of which are common shells at the Andamans and at Cejlon ; they all 
appear to run into one another an(| may prove to be varieties of one and the 
same species. . . 

Mitka (Scabeicola) peetiosa, Ev. 

* P. Z. 8. 1846. 

Mi fra Antonia, H. Ad., P. Z. 8. 1870, {Red Sea). 

This species also was lately obtained rather abundantly by Mr. W. T. 
Blanford in the Gulf of Oman on the coast of Persia, as also was Durricula 
( Thala ) casta , H. Ad. (P. Z. S. 1872, jj. 9’, from the Red Sea) and a new 
species very closely allied to the latter. 

Eissoina (?) abnoemis, n. sp., PC VlII, Fig. 23. 

Shell small, thick, shortly fusiform, white, suture distinct ; apex re- 
markably abruptly and truncately sinistral, as in the Pyramidellidee ; 
whorls 0, the twoSirst embryonal, without sculpture, the others longitudi- 
nally somewhat thickly ribbed (the figured specimen being rather young, 
the ribs are less der/eloped than in mature specimens), the last whorl 
rounded, with about 15 ribs, obsolete towards the base ; throughout trans- 
versely, closely, somewhat rugosely striated, so as to form minute, itfdistinct 
granules where the striae intersect the ribs; columella strongly twisted at base, 
covered with a moderately widely spread callosity ; aperture small, peculiarly 
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deeply channelled at base, within showing the transverse striati&n on the 
back of the last whorl ; outer lip produced, rounded, no sign of any emargi- 
nation at the upper part, much thifckened, transversely striated, with a sub- 
gAnulose appearance, crenulated at the margin. 

Long. max. 3, diam. max. 1\ mil. • 

Mauritius ; not uncommon in sand. 

TJhis should probably constitute a distinct sub-genus of Bissoina , dis- 
tinguisl\l by the very distinct canal, twisted columella and sinistral apex ; 

shell dredged in Japan by A. Adams and distributed by him as 11 Lachesk , 
n. B p.” is a very closely allied species. 

Cyclostrema i&urnea, n. sp., PI. VIII, Figs.*21 — 22. 

Shell depressedly orbicular, thick and callous, ivory white and shining, 
suture distinct ; whorls 5, sharply angled a little below the centre ; longi- 
tudinally obliquely plated, ribs very massive, slightly wider tfiaii their 
interstices, obsoletely granulated at the angulation ; interstices transversely 
very closely, beautifully and regularly striated, old specimens (as the figufed 
type) are very callous and the transverse striation becomes almost obsolete ; 
a very prominent, thick, transverse, rounded keel at the periphery, sculp- 
tured like the whorls ; f of the base sculptured as above, the transverse 
striation being however more distinct, the remaining | round the um- 
bilicus is* smooth, the sculpture becoming abruptly obsolete ; umbilicus mo- 
derate, in old specimens partly covered by the thickened columella, aperture 
irregularly rounded, margins callous and thickened, slightly reflected over 
the umbilicus, giving a notclied appearance to the columellar margin. 

Alt. 2 i, diam. 4J mil. . 

Pooree, in the Bay of Bengal. Bare. f 

This handsome species is like no species of the genus as yet described ; 
it perhaps most resembles the West Indian cancellata of Marry at, and it is 
possible that the specimens from the Philippines recorded in tlio Thesaurus 
under that name may prove to belong to our species. 

Ringujula acuta, Phil. 

Zcits. 1849, (Aden). 

• 1 \0nimUy H. Ad., (Suez). 

Both var. minuta and the larger typical form are extremely common at 
Aden, in the Gulf of Oman, and at Gwadar on the coast of*Persia, as also at 
Bombay, Ceylon, and Arakan ; an allied form (if not the same) was also ob- 
tained by one of us at Natal ; the largest adult specimen in the Museum 
measures long. *4^, diam. 3 mil., the smallest Aong. L-J, diam. 1 mil. ; there 
are also aumerous full-grown specimens of many intermediate sizes. Curi- 
ously enough, Dr. Stoliczka obtained this species at Singapore, but not B . 
Caron, Hinds. Dr. Armstrong has presented to the Museum a single sped- 
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men lately dredged alive in Paurnben Straits in 89 fatlis., which must 
apparently be referred to R. acuta , though it is thicker and more callqus 
than any of the Persian Gulf specimens and the striation is entirely 
obsolete ; owing to its much thicker texture and more developed teeth, tlie 
aperture is much more contracted ; other specimens may eventually prove 
this form to belong to a distinct species. 

Ringicula Cahon, Hinds. 

Yoy. Sulph. 1844, (Malacca). 

This species also was dredged by Mr. Blanford at Gwadar ; it is quite 
distinct In all its characters from R. acuta , the peculiar and very different 
outer lip, slight development of the parietal tooth/ and different texture and 
striation at once distinguishing it. 

#. 

' Rtnoiciila apicata, KeviH. 

J. A. S. 13., 1871, (Mauritius). 

* Lately found by one of ustjat the Andamans rather abundantly ; it is 
only distinguishable from R . acuta, Phil. var. minuta , 11. Ad. by its 
smooth, polished appearance, having only three striae at the base of the last 
whorl, instead of being striated throughout as in the other species ; it is 
slightly narrower and more contracted, less callous, with the teeth more 
sharply developed. 


RltfGICULA' AUBRETIATA, 11. Sp. 

Closely allied to R. Caron , Hinds ; it lias the same regular striation 
throughout and peculiar corrugated or erenukited outer lip, but has only 
8 }j whorls, the spire bbing strikingly short and truncated in appearance; 
there is no tooth within the outer lip, the parietal tooth is strongly deve- 
loped, the callosity is extremely broadly rellected on the lower part of the 
columella and is rugose anrl sub-obsoletely granulose, there are two teeth 
on the columella, the lower one of which in some specimens is bifid. 

Long. 3 (of which the last whorl alone measures 2 a), diam. 2£ mil. 

BalajHti in Ceylon, rather common. „ 

(Coll. Indian Museum and II. Nevill). ^ 

Tkochus (Tallorbts) eoseola, Nevill. 

* J. A. S. B., 1860, (Ceylon). ' 

T. (Enchains) Lamberti , Souv., J. de C. 1875, (N. Caled.) 

That M. Souw«rbie should have overlooked our original description of 
this remarkable form is unaccountable, the more so that the figure is an 
excellent one, and that the description, as indeed does the name also, 
indicates the peculiar colouration of the shell. It may be well to take this 
opportunity of stating, that we have found in our Indian seas the greater 
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part of the new marine species described from New Caledonia by M. 
Crosse and Souverbie ; lor instance, we had prepared a description of a 
new Enchelas found by one of us alive at extreme low water on a reef at 
Port Blair, Andaman Islands; on receipt, however, of No. 1 of tho 
Joum. de Conch, for 1875, we found the same species admirably described 
and floured by M. Souverbie fromN. Caledonia, under the name of Troohus 
iEuchem) foamlatulm. 


Tkociius Satkahus, v. Hart. . 

N<t'v, (Jonchol. Sup. V, (Bushin ) . * 

T. ( CtancuM ) Tomerni , NoviU, J. A. S. B., 1874, (Aden). 

The specimen described by v*Martens is considerably bigger than any 
found by us at Aden ; in other respects they seem to be exactly siiflilar ; the 
denticulations at tho b&se of the columella and within the outer lip were 
not sufficiently marked in our figure, though properly recorded in the 
description. When we published our species the part of the Nov. Conch, 
containing the above description had not reached Calcutta. 


Tnocnus (Gum tjla) Holdswoutiuna, Ncvill, var. 

. J. A. 8. B., 1871, (Ceylon). 

Minolta variabilis , B. Ad., ?. Z, S., 1873, (Benia). 

This small variety was dredged tolerably abundantly in tho Gulf of 
Oman by Mr. Blanford. After a close and careful examination wo can detect 
no difference from the type form, except in the considerably smaller size of 
the Persian Gulf shell ; we must, however, state that in this respect wo 
have seen no intermediate specimens. The Museum possesses typical speci- 
mens of (?. Iloldswortham from Penang, as well as from Ceylon. 

* • 

In a collection of shells, numbering some 600 or 700 species, dredged 
by Mr. W. T. Blanford off the epast of Persia, and presented by him to tho 
Indian Museum, are spinatfiens of tho following interesting shells: a 
single specimen # of a species of our genus Eobmonia , perhaps our 22, 
Ccylonica ; a new species of Niso and our N. pyramidelloides (the latter 
was also dredged in the Paumben Straits by Dr. Armstrong) ; Bmoina 
Stoppanii and 22. Bellardii of Issel, with ten other species of the genus ; 
Foemrm StoUczfcanus, nobis, and three new species of tjjie genus ; Simula 
yjropinqua , A. Ad. ; a new species of Lima<&, very close to the European 
species ; Jjjucharis angulata, H. Ad. and Necera pulchelfo, H. Ad., &e. 

It may perhaps be Well to record here that specimens of MaerocMamya 
Q&Jreyi, II, Ad. (P. Z, S.> 1868, j>. 230) are marked in the collection of 

14 ’ ’ • 
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the Jardia des Plautes at Paris, as Helix nulla , Fdr., IL se til iris, Bens, 
as H. turbida , F h , H. argentea, Bv. as delilata, For. (also Beck, p. 31, No.p, 
without description) and a variety of the same as carinifera , F&\, — all from 
JBourbon; IL stylodon, Bens, as depressa, Fer., from Mauritius ; (compare 
Prod. No. 314) H.pedma, Bens. (A. and M. 18G2, from Bombay) as IL 
vitrinoides , Desh. (Mag. de Conch. 1830), “ collected at Bombay ini ^35 by 
Dussumier” ; and Hyalimax Maillardi, Fisch. as Succinea unguicula , VaL* 
from Bourbon. There are also specimens markod as II. ochroleuca , For. 
(loc. ?) : en examination of pi. 30, fig, 1, Hist, des Moll., proved beyond doubt 
that this name was given to the Mauritian shell described Mr. 11. Adams 
(P. Z. S., 1869) from our specimens as H. ryfozonata; the Bermuda .species 
must, therefore, receive a new name. f ( 


* « 

EXPLANATION OF THE PLATES. 


PL 

Fig. 1. Mangetia fulvoemeta, p. 85. 

2 . Fairhinki , p. 85. 

3. Clathunlla apiculata , Montr., p. 88. 

4. Malleti , Keel., p. 89. • 

5. perplexa , p. 89. • 

0, mg roc met a, Montr., p. 89. 

7. — Masoui^ p. 90. 

8. Martensi , p. 91. 

9. engim forms, p. 91. 


VII. 

| Fig. 10. Clathurella singukm. p. 89. 


11. — 

Immscata, Nev., p. 02. 

12. 

contcrtala , p. 92. 

13. 

Armstrong i, p. 93. 

14. 

— - Alanfvrdi , p. 92. 


15. Cythara gradata , p. 93. 

16 . Imli, var. Cernica , p. 94. 

17. lsscli, p. 94. 

18. dubiosa , p. 93. 


PL VIII. 


Fig. 1, Bulima acufomis , p. 98. 

2-3. Nassa ohm, p. 95. 

4. Mitrclla baltcata , p. 96. 

5. Zafra polita , 97. 

0-7. scmisculpta, p. 98. 

8-9. Murginclla picturata, Nev., p. 95. 
10-11. — - — - inlonspicua, Nov., p. 95, 

12. dtfomis , Nov., p. 95. 

13. i Uathurclla Smifki, p, 88. 


C'ig. 14. Drillia acuminata , Migh,, p. 84. 
15. - ■ lucida , p, 84. 

1 fr&Xirum ventrico&tdum, Nev., p. 97. 
17-18. Turricula radius ?, Rv., p, 100. 

19-20. ohlxscm, Rv*, var. An- 

damanica, p. 99. 

21-22. Oyclostrma eburnea , p. 101. 

23. ftimina (?) abnormis , p, 100. 
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XII. — List of Mammalia collected by the late Dr. Stomczka when attached 

to the embassy under Sirt 1). Foitsv rir in Kashmir, Laddk, Eastern 

Turkestan, and Walcltdn, with’ descriptions of new Species. — By W. T. 
Blantoud, F. B. S., F. Z.S. 

' ^ (Received July 30th ; — Read August 4tli, 1875.) 

The collections made by Dr. Stoliezka in Kashmir, Ladak, Kashghar, 
and Wakhan comprise a very fine series of mammalia, the description of 
which has been entrusted to me by Mr. Ilume, who has undertaken tlfb general 
direction, ^besides a large share in the details, of a work intended to be a 
memorial of our late friend. It is^f course impossible to supply the place 
of the naturalist whose cflllectiorft; I shall do my best to describe^ for with 
him lias perished muclg knowledge of the habits and distribution of the 
animals, and although tl*is want can be partially atoned .for by the copious 
notes he has left behind, much mi fortunately *can novorbe replaced. In the 
present paper I shall merely give a list of the species of mammalia repre- 
sented in the collections, with short characters of those which appear to be 
new, reserving all detailed descriptions for the larger work, in which it is 
intended to illustrate all the novelties and imperfectly known forms as fully 
as possible. 

There is always more difficulty in procuring specimens of mammalia 
than in collecting terrestrial animals belonging to most of the other classes 
of vortobrata and invertebrata, and this is especially the case with the 
large]' forms. It is consequently not to he expected that the species repre- 
sented will be more than a portion of those inhabiting the country. Still 
the collection is rich in some respects, and especially in kinds of rodents, and it 
adds largely to our knowledge of the fauna of Western Tibet and Eastern 
Turkestan. The larger mammals indeed were originally better represented, 
but after Dr. Stoliczka’s death man y specimens appear to have been removed 
from the collection. Such at least was the case with the ruminants. Jn a 
private letter which Dr, wrote to me, he told me he had sent 22 

skins of wild sheep from Kashghar. Of these only 11, 7 males and 4 females, 
are now forthcoming, and not one of these has line horns. There is uot a 
single specimen of Ovis Pali from the Pamir, the original locality, al- 
though I have reason to believe that Dr. Stoliczka brought away one 
head at least. Lastly, there are skeletons of wild sheep and ibex in the col- 
lection, of which the heads have disappeared. It is lughly probable that 
other specimens besides those of Ovis Poll have been similarly made over to 
private individuals. The value of the collection for scientific purposes has 
been seriously diminished by its being broken up, and the finest specimens 
distributed, before it had been examined. 
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For convenience the country traversed may be divided into the Kash- 
mir valley, Ladak, the Kuenluen range south of Yarkand (Karakash valley, 
Sanju Pass, &c.), the plains of Eastern Turkestan around Yarkand and 
K&shghar, the ranges north of Kashghar, being spurs from the Thian-shan 
range, the Pamir, and Wakhan. 

The examination of the bats collected has been undertaken by Mr, 
Dobson, who will describe them separately. 

INSECTIVORA. 

1. (JErinaceus albtjlus. — Plains of Eastern Turkestan. 

2. Sobex (Cbociduba) myoides, sp. nov. * 

S. parvus, murinus, subtus albescens , pedibns alb id is, pills brevibus 
sparsis indutis, caudd supra fused, subtus , albescent e, set is brevissimis con - 
ferlim annulatd, piiisque long ius culls hie inde instruetd , auribus mediocrihus , 
rostro subtus albido. Long . corporis cum capite 2.1, caudcc 1.5, pedis pos- 
ter ioris cum tarso ‘0*5, auris 022 poll, angh 

Hab.— Leh, Ladak. 


CARNIVORA. 

3. Felts lynx.— Skins purchased at Kashghar. 

4. F. sp. near F. pardinus (? Chaus caudatus , Gray). — Skin purchased 

as Kashghar. # 

5. F. unci a. — Ladak ; Panftr ? 

6. Canis lupus. — Skins purchased at Kdshglur* 

7. * 0. sp. nov. near C. aureus but larger. — Skin purchased at Kash- 
ghar. 

8. C. (Vulpes) montanus. — Ladak (purchased) ; plains of Y&rkand. 

9. * C. (Vulpes), sp. immature.— Skin purchased at Kashghar. 

10. * Meles, sp. nov. — Skin purchased at Kashghar. 

11. Mabtes foina ? — Skin purchased at Yarkand. 

12. M, sp. (? M. abletum, var.), — Skin purchased at Leh. 

13. Mustela vulgabis ? var.— Purchase 4 d*ct*Yarkand. 

RODENTIA. 

14. Ptebomvs inobnatus.— Kashmir. 

15. Abctomyb aueeus, sp. nov. 

c 

A. aureof ulcus, dor so nigro lav at o, capite antice fulvescenti-cano, ma - 
culo fusco ad rostri extremitatem signato , ventre interdum leviter ferru- 

i 

* These species are probably new but it is not thought advisable to propose names 
Oh the evidence of imperfect skins. 
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ginescentc, caudd ter liam partem corporis capitisque ce quanto, fuhd, nigro 
brexiler term hut la ; pilis elongatis corporis omnibus ad basin fuscis . Long . 
awostro ad basin caudce circiter 18 (in corio dessiccato ), caudce vertebrarum 
6, palmce 2, plantcb fere 3, cranii 3*7 poll . • 

llab.— Kaskasu pass between Yarkand and Sarikol, east of the Pamir. 

{fliis is a much smaller species than A. caudatus , which it resembles 
somewl^t in colour, but it is never apparently so ferruginous beneath, nor 
/feo black above as are some specimens of the Kashmir marmot. The tail in 
A. aureus too is rather shorter in proportion. It appears to resemble A . 
llcmachalanus (Hodgson nee Anderson) but to be larger and different in 
colour. The skull shews^istinetions from all these forms. 

1(3. Arttcota BiyrjHi. / 

Tlmiomys leucurus , Blyth^J. A. S. B. 1863, XXXII, p. 89 (nec ArvicSla leucurus , 
Gnrl>(‘). 9 

Arvicola fusccsccnti-fu l mis subtus isabellinus, caudd fulvd, quartan 
partem totius long Hud inis subce quanta vel excedente , auribus rotundatis me - 
diocribus , sparsim pilosis y palm is pentadactylis, ungue pollicari parvo obtuso, 
dentibus molariis similibus Us A. mandarini, molario ultimo maxillari posiice 
mag is producto , angulo mterno postico ejusdem acutiorc , dente anteriore 
mandibulari antice angulo fortiore interno munito. Long . sine caudd I— 4 '5, 
caudai 1*25 — 1*35, cranii 1, auri $ 0 plant® 0'8 poll. 

llab. — Ladak. % 

The genus Phaiomys ofBlyth cannot,! think, be separated from Arvicola, 
as the only character of any importance, the presence of a claw on the rudi- 
mentary thumb of the forefoot, is found in many Arvicola, the'eommon 
water rat, A . amphibius , amongst others. The name A. leucurus is objec- 
tionable in the present case as the species has not a white tail, and the same 
specific term had been previously applied by Q-erbe to a vole inhabiting 
the Fronch Alps, but considered by Blasius identical with A . nivalis. 

• 

17. Abvicoia Stolicze^nijs, sp. nov. 

A. supra Icete fusco-rufescens , sive sordide ferruginous, subtus albus ; 
vellere molli , lortgiusculo, ad basin schistaceo , palmis tetradaciylis , plantis 
pcntadactylis nudis brevibus , tarsis subtus pilis indutis , auriculis parvis e 
vellere hand emergentibus , rotundatis , caudd quinlam pahem totius longi - 
tudinis subccquante, pilis fulmscentualbidis setosis instruetd; dente molario 
maxillari ultimo angusto , intus angulis duobus fortidribus antice , mllis 
postice , extus quatuor parvulis , duobus antite , ceteris postice , spatio inter - 
veniente , munito. Long . a rostro ad basin caudce [in corio dessicato) 4, caudce 
1, tarsi 0'7 poll . 

• Hub .— Nubra valley, Ladak j Akt&gh near Karakoram Pass. 
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In colour this species approaches A . russatus of Eadde. but that is 

said to have the tail tawny above, and the teeth are described as very 

different, The last upper molar in A. Sloliczkanus is peculiarly formed, t,he 

anterior portion having two strong salient angles inside, and two very 

weak ones outside, this is followed by an elongate process with two slight 

angles outside and none inside, the whole tooth being much elongated. 

/ 

18. Nesokia Ikdic a. — K ashmir. * 

19. Cricetus (CiuamJLUs) PflJEUS, var. — Kuenlucn range north of 
Sanju p^s, Pamir, and Wakhan. 

/ # 

20. C. (CltlCETULUFl) FFLVUS, sp. nov. 

0. per a [finis Crieeto phooo, seel major atque maps fuhus , arenaceo- 
fuhw vi& cinereus. Long, corporis capitisque 4*5, camhc I d, anris 0 75, 
tarsi 0*7 poll. 

Hal. — Plains of Eastern Turkestan, Pamir, and Wakluin. 

Another form of the pTueus group of hamsters intermediate in size be- 
tween C. pheeus and C. isabellinus. 

21. Mus crassipes ?— -Tankse, Ladak. 

•» 

22. Mtts PACirvCERCirs, sp. nov. 

M. ajfinis M. Bactriano, sad hninor , caudd brcviorc , crasnusculd, setosd , 
supra fusco-fulvus , sub l us albiJus , aurihus (fealwus wajutsculis, pilosis > 
Long. ( exempli in spiritu vim conservali) a vostro ad basin caiulcB 2*3, 
candec 2, auris Q'bypl&ntce 0*G5 poll. 

Hab. — Plains of Eastern Turkestan. 

This is apparently the common house-mouse of Eastern Turkestan and 
differs from M. Bactrianus of Afghanistan, Persia, and North-western India, 
by having a shorter, thicker tail and a differently shaped and larger skull. 
The colour is sandy brown. \ v , 

23. Mus sylvaticus, var— Kashghar ; Panja in Wakhan. 

2 4. Gerbilltts ceyptoriiinus, sp. nov. 

G. supra rujfesccnti-arcnaccus , subtus alius , colons dorsalis ventralis - 
que limits bene notato ; rostro in lobum semicircular cm intu^ pilis brevibus 
sparsis indutum, nhres obtegentem, desinente ; caudd corporis capitisque 
longitudinem exccdenie , cum dor so superne fere concolore , sed magis rnfes - 
cente, nisi apicem versus } ubi nigresdt, subtus pallidiore, pilis nonnull is ad 
apicem cauda longioribus nigrescenti funds , aurihus mediocribus , ovalibus f 
ext us antice dense pilosis ) myslacibus confertis, capilem longiludine para m 
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excedcntihus , snprcmis nigris, cceteris albis ; vellere longiusculo , molli, nitulo f 
basin versus ad terguni schistaceo ; pahnis subnudis, pills sp arsis indutis, 
filant is confer tissime pilosis ; dcnlc molar it) ultimo simplici, incisorilm uni . 
sulcatis. Long . exempli majoris nuper occisi a rostra ad basin caudcc 5*5, 
caudcc 6 25, anris 0*75, pedis posterioris a calcaneo 1*4 poll. Long . exempli 
minor is 4*5, caudcc 5 poll . 

% Tl<fb . — Plains of Eastern Turkestan. 

Tms form is distinguished from all others with which I am acquainted 
by the peculiar dap at the end of the snout covering the nasal apertures. 
This flap is semicircular in form, and hairy inside. I can find i)0 descrip- 
tion of ^similar appendage in any other species, and there is nothing of the 
kind in G. lndicus , G . Humana , or in two un described species from Persia 
and Laluchistan, of all oj' vvliicl^T have examined specimens preserved in 
spirits. • 

G. cryptorhinns*\$ coloured like G. meridianus , but is of the same size 
as G. tamaricinus. From both the abovo species and from their ally, G . 
colliim which inhabits western Turkestan, the present species is distin- 
guished by the tail being longer than the body. 

Another peculiarity of G . cryptorliinns is that the lachrymal hone 
appears never to be ankylosed to the skull. Consequently the process of 
the laclyymal which in all true Qerbilli projects into the anterior angle of 
the bony orbit, is frequently absent from the whole bone being lost. This 
was the case in two skulls which I examined. 

25. Djpus la go pus," — P lains of Eastern Turkestan. 

26. Lepus pallipes ?— Ladak. 

27. L. Tjbetanus ?— Nubra valley, Ladak. 

28. L. Yabkandensts, 

Giinthor, Ann. and Mag. Nat. Hist., September, 1875, 4, XVI, p. 229. 

L. parvus , affhiis Lepori tolai, sed multo minor , nusguam niger nec 
grkcns ) auribus usque ad apicepn concoloribus } baud niyris , arenacco-isabcl- 
linuSyfusco plusve minuhr'ad dorsum lavatns , latcribus lacteis, pectore palli- 
dissunc rufo , cattdd albd , superne fused ; vellere molli , longiusculo , ad basin 
cinerco . Long . a rostro ad basin caudcc 17, capitis 3*6, caudcc 4, auris 4*25, 
tarsi 425 poll. § 

* For translations of the characters of this and of some othor species described in 
Russian by Severtzoff in his Turkostanskio Jovotnio, I am indebted to the kindness of 
Dr. Feistmantol. No translations arc given in the “ Zoological Record,” and in the 
“ Archiv fur Naturgosehichte” even the names are omitted. It is greatly to bo regretted 
that M. Severtzoff does not, like all the host naturalists amongst his countrymen, 
describe in u language more generally understood. 
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Hah,’— Plains around Yarkand and Kashgliar. 

This species approaches L. tolai , Pallas, but is much smaller, with pro- 
portionally longer ears, and is chiefly remarkable for having no black on 
the tips of the ears, nor on the tail, and no grey tint on any part of the 
body. 

# 

29. L. Pamibensis, Gunther, 1. c. 

\ 

L, supra arenarius velfusco- isabcl linns , infra albus , uropygio alhesccnti- 
cinereo ; caudd superne nigra; aurium marginibus superioribus cxius nigris ; 
pectore pdllido rufo ; vellere demo , molli, ad basin, prater ventrali,cincreo ; 
jpitis longioribm ad dorsum nigro-terminatis , inter mix Us, Long . arosiro ad 
basin caudee circiter 18, caudce 4, auris a ban untied 5, ejusdem latitudo 2*75, 
cranii longitudo 3'5, tarsi 5 poll . r c 

Hah , — Banks of Lake Sirikul, Pamir. r 

This is distinguished from the last by being somewhat larger, by 
having the ends of the ears and the upper parifof the tail "black, and by its 
grey rump. It is near to L. Tihetanm but differently coloured. The 
ears in the dry skin measure only 3‘6^in. from the orifice and 4*5 from the 
head outside. 

30. L. Stoliczeanus, sp. nov. 

L. pracedenti peraffinis, arenaHo-fulvus, differ t tantum aunlus multo 
longioribus, vellere dorsali nigro Idvato, Long . Corn desiccati a rosfro ad 
basin caudee 17*5, caudce ( vertebrarum ) 3, ejusdem cum pilis apicialibus fere 
8, cranii 35, auris extifa 5*2, tarsi 4*9. 

.Hoi.— Hilly country and Thian Shan mountains north-east of Kash- 
ghar. 

This is rather darker than the preceding species and has much longer 
ears. When fresh the latter would probably measure over 6 inches. Both 
this and the last appear to have longer cat’s than L . Lehmann /, Severtzof, in 
which they are the same length as the head.%. 

81. Laoomxs Ladacensts, 

L, Cursmae, Stol.^ J. A. S. B., 186*5, XXXIV, Pt, 2, p, 108, nee Hodgson. 

X. Ladaeems, Gunther, Ann. and Mag. Nat. Hist., Sept., 1875, Vol. XVI, p. 231, 

L. major, pallide^ cervinus, seu rufescentifulvus, dorso in mtate mag is 
rufesemte, $unbus rotundatis, mqjusculis , extm fermgineis, veller is donahs 
dimidio bamli nigrescentUplumbeo , apickli primum rufesemte , tunc demuni 
albescenti-tiabellino, pilis nonnullis longioribm nigris ad dorsum intermixtis , 
vmtr$, pedihusqne pallide fulm , cap He antice rufscente, vibrissis supe - 



1875.] 


Western Tibet and Eastern Turkestan . 


Ill 


rioribus nigris , inferior ib us alb is. Long, tota circa U, cranii 2 25, auris 1, 
tarsi 1*5 poll. 

% ZfoJ.— Ladak. 

This is the common species # of northern and north-eastern Ladak but 
not apparently of the mountains bordering the Kashmir valley. It is easily 
recognized by its peculiar pale fawn colour, more rulbus in summer. It was 
first d^cribed some years ago by Dr. Stoliczka, who referred it to L. Cur - 
jrzonice. I had occasion subsequently to shew that the true L. Curzonia of 
Hodgson is a different species, and I have just heard from Dr. Gunther, 
whilst this paper is passing through the press, that he has n*uned the 
present form Ladacensis ! I have consequently withdrawn the name I had 
proposed to give it. It is allied to L. ogotona by the form of the skull. 

« • 

32. L. atoitus, sp. nov. 

L. supernc sordile fuhus fuscodavatus , cap it e humerisqnc rnfescentihus , 
auribus magnis rotundatis , pills isabcilinis indutis, wllerc molli, pihs 
basin versus n i qresce n t i-p l u mbeis , apices versus in dorso latcribusquc isabel- 
linis, /useo-terminatis, subtus alb is. Long . ( in corio dcssicato) tota circitcr 
7*5, cranii 1-8, auris 1, tarsi 1 2 poll . 

IIak . — Pangong lake, Ladak. 

A larger form than L. lioglei with much larger ears. The colour 
in two skins from Lukungontlie Pangon& lake is smokey brown. The cars 
are as large as in the last 'species and must in the living animal be nearly 
1\ inches across. 

# 

33. L. GMSEUS, sp. nov. 

L. sordule griseus , subtus albus, ad dorsum front emque le liter rufesccnti- 
lavalus f vellere clongato, molli, ad* basin plumbeo-nigro, apices versus in dorso 
later ibusque griseo, apicibus ipsis n&nnullis fuscis ; auribus magnis rotun- 
datis, pilis sparsis albidis indutis . Long, in excmplo nuper occiso 7, capitis 
1*75, auris 1 *4, tarsi 1*3 pull. 

llab. — Kuenluen range South of Sanju Pass. 

I know of no other Lagomys which approaches this in colour. It is a 
peculiar grey, almost the colour of Chinchilla. The skills of the last and 
present species approach in character to those of L. Eoylei and Z. rufescens 
but still exhibit well-marked differences. • 

34. Laoomis macrotis ? Gunther, 1. e.— Kuenlucn range ? 

The above is a wonderfully rich series of Lcporidce . 
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UNGULATA. 

35. Sus scrofa, var. njuripes. 

llctb . — Tliian Shan mountains near Kashgliar. 

The two specimens, malt; and female, closely resemble the European 
wild boar, but the legs are black, and there are some trifling cranial differ- 
ences, which, although perhaps insufficient to justify specific distinction, are 
worthy of notice. 

36. Otis Heinsi? — Tliian Shan mountains. 

c 

37. 0. haiiura. — Kuenluen range. 

38. Capra Stbirica. — Kuenluen range and Tliian Shan mountains, 

39. "Gazella suugutturosa, var. Yarkakdesmis. 

(>. subgutturosa cornibus 1 yrifonnibus juxta caput subparallchs , tcnlc 
divergent thus ; facie fusco valde striata. * 

Hub . — Plains of Eastern Turkestan. 

This differs much from the typical form of G. subgutturosa , tin* horns 
taking a much less open curve, and the face markings being much darker, 
but as intermediate forms are found in Persia, 1 do not separate it. 

40. Pantuolops Hoihisoni. — L adak: 

41. Cervus, sp. (horns only) — ? Tliian /Jh an mountains N. E. of 
Kashghar, 

42. Caprioles pygargus ? (horns only) — Ka&hghar ? 

P. S. Sept. 28th. — The number of the Annals and Magazine of Natural 
History for September, 187/5, containing descriptions of several species of 
hares and Lagomys by Dr. Cuuther, was oilly received just before the last 
proof of this paper was passed. Although, under the rules usually adopted 
in England, the names given by myself wOtdd have priority, from having 
been given in a paper road before the Asiatic Society in August, 1 have 
thought it best to withdraw them, and to substitute those given by 
Dr. Gunther, in order to obviate any risk of confusion in the nomenclature. 
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The distinctions and nomenclature of the Himalayan and Tibetan 
species of marmot appear to me in need of careful revision. The necessity 
for investigating the subject during an ^ndeavour to ascertain the name of 
the Ladak species, and of a # new form of which specimens were obtained by 
Dr. Stoliczka at the lvaskasu pass, on the road from Yarkand to ’the 
Pamir plateau, lias convinced me that the roeeived^ynonymy of the two 
best known species requires reconsideration, and that several of the identi- 
fications made by Gray, Blyth, Jordon, and Anderson are erroneous. 

The history of the nomenclature of Himalayan and Tibetan marmots 
appears to be the following. In 1811, # Mr. Hodgson described a species 
from the “ Kacliar” of Nepal and tly* plains of Tibet under the name of 
A. HimaJayanus, In 1843, lie redescribed this species and suggested alter- 
ing the name to Tibet e axis, 0 and at the same time distinguished a smaller form 
with a longer tail and somewhat different colouring as A. Kemachalanus . 
From references made at various times to his unpublished catalogue it is 
probable that A. Ilemachalanus had originally been called A, Tibetanns by 
Mr. Hodgson, and it appears under that name in the British Museum Cata- 
logue of Mr. Hodgson’s collections. In the same year, 1843, Dr. Gray, in the 
British Museum ‘ List of specimens of Maum^lia’, united A. Uimalayanm ,f 


* For references seo below. 9 

f Under J. Uimalayanm in this catalogue, after the reference to Hodgson’s de- 
scription, there is addod ‘‘ Grilhih, Jour, A. 8. B. 1841, 779 ?” The proper reference is 
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and u A.fulvus, Eversman” to A , hobac of Sehrober. There is no evidence 
that these species had ever been compared, and the only specimen stated to 
exist in the British Museum at the time was said to be from Siberia. 

The next addition to the nomenclature was by Jacquemont, who de- 
scribed a marmot from the range north of the Kashmir valley as A. cauda - 
fits. His description was published, with a figure of the animal, in the 
appendix by Geoffroy St. Hilaire to Jacquemont’s posthumous work, the 
4 Voyage dans 1’ Inde,’ in 1841, 

In the ‘ Catalogue of the specimens and drawings of the Mammalia and 
Birds of Nopal and Thibet presented by B. II. Hodgson, Esq to the British 
Museum,’ the larger or short-tailed marmot is called A. hobac , G uelin, and 
the smaller A. Tibetan us, Hodgson. The same names are preserved in the 
second edition of the catalogue issued in 1N03. 

In IS 17 the “large Himalayan marmot 7 ’ was described by I)r. Jame- 
son as Arcfimujs Tutorials. This description appears to have been over- 
looked bv Indian naturalists 

In 1S51, Tloridi eld in his ‘Catalogue of the Mammalia in the Museum 
of the Hon. Hast India Company* classed both A. ILimatayanus and A. cau- 
dal us as synonyms of A. hobac . 

Omitting several notices of the various Himalayan marmots by travel- 
lers, the next noteworthy attempt at discriminating the species was by 
Adams in 1858. He called the “ ml marjnot” of Kashmir A. hobac, and 
the c< white marmot” A. Tibet anus. It is evident. I think, that most writers 
apply the name A. hobac to Adams’s “ white nmrmot.” 

Myth in Ids catalogue (1803) united ail the Himalayan marmots under 
A . hobac , Sehrober, giving as synonyms Mas arclouujs , Pallas (which is the 
original name of A. hobac), A. /ulcus, Eversman, A. Tibetan us , Himahujanus 
and Tlemachnlunus, llodgson (the last with a note of interrogation, however), 
and A. caudatus, Jacquemont. In a foot note Blyth points out the dis- 
tinctions between llodgsou's two supposed species, but adds that he cannot 
satisfactorily discriminate two species in the Society’s skins and skulls. Dr. 
Stoliozka* in 1805 was also disposed to unite the two forms found in the 
western Himalayas, hut he gave no details. 

Jerdon, in his 4 Mammals of India,* considered that Hodgson was correct 
in separating A. Hemachalanus from the short-tailed form and, consequently, 

probably J. A. 8. B., X, 1841, p. 978, where mention is made by Dr. Griffith of a 
marmot, the size of a Denver, found at botwyen 11,000 and 12,000 feet in Afghanistan, 
at the Hagooguk, Kaloo, and Erak passes. Of this animal no specimens appear ever to 
hare been described, but, as I shall subsequently shew, there is a Hkull, probably from 
Afghanistan, in the Society’s old collection. 

* J. A. S. B, XXXIV, p. Ill, note. 
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distinguished two species ; A . hohac (with A . Himalayanus of 

Hodgson and JL caudal as of Jocquemont as synonyms) and A . Hemnchala- 
ntis, Fitzinger in his 4 Versucli einer naturlichen Anordnung der Nager- 
thiere* enumerates two Himalayan and Tibetan species of Ar doings, which 
he calls A. Tataricus, James, (with* as synonyms, A, Himalayanus , Hodgs. 
A. holme , Gray, and >4. caudatus , Gieb.) arul ^4. caudatus, Isid. Geoffr. 

In Dr. Falconer’s posthumous 4 Palaeontological Memoirs’ there is m 
excellent description of the common marmot of Western Tibet with a full 
account of the animal’s habits. He calls the species A . Tibetana , and in a' 
note by the editor it is apparently identified with A . Himalayanus , an 
ideutificaijon which, as I # shall shew hereafter, is incorrect. * 

Dr. Anderson in 1871* distinguished two species* of marmot from 
Ladak and the Kuenluen mountains, one of which fie identified as A . hohac 
(with Mus arc to my s, Pallas, Arcfomys fulvus , Evers,, A. Himalayanus and 
A. Tihetanus , Hodgs. ti. caudatus , Jaoquemont, -4. SoJac, Gray, Horsfiold, 
Blytli, and Stoliczka,^9fTd ^4. Tihetanus , Adams as synonyms), the other 
witli .4. llemachalanus (synonyms— .4. ioJw of Adams and*partly of Blyth 
and Stoliczka), 

In 1870, MM. Milne-Edwards described Aretomys rohustm from Mo u- 
pin in Eastern Tibet. And I may conclude these notices by a reference to 
M. Severtzoff’s work i Turkestanskic Jevotnie/ in which A . laihacinus , 
Brandt and A . caudatus , Geof. are said to be found in Western Turkestan. 
Unfortunately the work in question is en^rely in Russian and several of the 
identifications are incorrect^so that it is impossible to feel any certainty as 
to the animal which Severtzoff lias identified with A . caudatus % I think it 
improbable that the Kashmir marmot is really found ^n Russian Turkestan. 
It is more probable that the species is the A. aureus described on a previous 
pagef from the specimens obtained by the late Dr. Stoliczka at the Kaskasu 
pass between Yarkand and the Pamir. 

I may here state at once that I have reason to believe that, besides 
A . rohusius , there are not two, buf> three species of Himalayan or Tibetan 
marmots, and that a great part of the confusion in the nomenclature is due 
to this circumstance. # 

In the synonymy above quoted one name frequently occurs, which ap- 
pears to me to have been admitted by mistake. This is Ardomys fulw$ % 
Eversman. Blyth gives no reference ; Gray, in the British Museum Oat. 
p. 148, gives Griffith, A, K. 1. 118, and, as Anderson gives precisely the same, 

* The title of Dr. Anderson’s paper in the Proceedings of the geological Society 
‘ On some rodents front Y&rkand’ is unfortunate, for only two of the four species de- 
scribed had been obtained in Turkestan tenitory and hot one was from the neighbour- 
hood of Yarkand, whilst all four arc found in Lad&k. 
m t Ante, p, 109 of this Tolumo, 



116 


W. T. Blanford — On the species of Marmot [No. 3, 

I suppose there may be such a name in some editions of Griffith’s Animal 
Kingdom, though I cannot find it in the copy in the Society’s library. In 
any case, I have no doubt the species is really A . fulvus of Lichtenstein, 
described in Eversman’s ‘Reise nach Buchara,’ p. 110. That species is a 
Spermophilus and not a true Arctomys * and, consequently, is distinct from 
all the Himalayan species, none of which, so far as is known, have cheek 
pouches. 

The next point for consideration is what is Arctomys caudatus of 
Jacquemont. As it is described as having a tail two-thirds the length of 
the body, it is evidently not A . bobac;\ to which it is referred by Blyth, 
Jerdon, and Anderson. It is clearly, on the other, hand, the sarpe as the 
species referred by Anderson to A. Hemachalanus . Anderson’s specimen 
agrees pretty fairly with Jacquemont’s figure and description ; there is more 
black on the back and tail in the former, and the abdomen wants the ferru- 
ginous tint, but neither of these characters is constant. The localities 
whence the two were procured are close together ; line marmot skin obtained 
by Dr. Henderson and described by Dr. Anderson being from Matayon, 
just north (on the Dras side) of the Zogi-laf, between Srinagar and Leh ; 
whilst Jacquemont’s type was shot at a place which he called Gombour or 
Gombur, close to the head of the Sind valley, but on the Indus side of the 
watershed and in the valley of a stream running into the Dras river. 

There is a possibility of a second and smaller marmot being found in 
the Kashmir ranges, for Vigne, Travels in Kashmir &e., II. p. 230, mentions 
seeing one, as large as a small fox, on the road from Srinagar to Skardo. The 
animal which I identify with A, caudatus is the size of a very large fox. 

A skin just received at the Indian Museum from Dr. Aitcheson at 
Srinagar agrees with that described as A . Hemachalanus by Dr. Anderson, 
except that the back is blacker. Mr. Lydeldcer informs me that these skins 
are precisely like those of all the marmots he saw on the ranges north of 
Kashmir. 

Still, however, I am in no way prepared to admit that Dr. Anderson 
was correct in identifying the Ladak marmot with Mr. Hodgson’s A. Hema - 
chalanus . The former is a large marmot, one of the largest known species, 
the skull measuring 105 mm. (4. 12 inches) or as much, as A, robustus . 
Hodgson’s A t Hemachalanus on the contrary must be a small marmot, the 
body being only 12 to 13 inches long, and the tail to 5J, the corre- 
sponding dimensions (taken from skins) of the Ladak marmot being 22 and 

♦ Brandt? Bull. Ac. Imp. Sc>, 1844, II, p. 366. 

* t This has been noticed by MM. Milne-Edwards, Rech. Mam, I, p. 312. 

t This name has been converted into Tooglen pass in the P. Z. S. 1871, 
p. 562. 
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10^ inches.* Dr. Anderson concludes that Mr, Hodgson had never seen an 
adult of A . Hemachalanm and that he drew up his description from immature 
specimens. I do not think this view is probable. Hodgson was care- 
less in matters of nomenclature, as many naturalists were in his time, but 
lie collected largely and studied the animals he described carefully, as is 
shewn by the minuteness of his descriptions. I scarcely think, had the 
specimens he described been half grown, that he would have overlooked the 
evident immaturity of the skulls, which he must have extracted, for he 
describes the teeth. Moreover, I think Dr. Anderson must have overlooked 
Mr. Hodgson’s remark that he had kept some of the smaller marmots alive 
for months, one of th^n for over a year and a quarter. Surely he would 
have noted their growth during that period. I cannot say how long a 
marmot may be in attaining its full growth, but if it requires more than a 
year, it differs greatly in this respect from most rodents. 

There are also, I think, some important differences between the colour- 
ation of Hodgson’s A^JFemachalanus and the Kashmir marmot. The for- 
mer is described as having the general coltmr " dark grey with a rufeeccnt 
tinge which is rusty and almost ochreous red on the sides of the head, 
ears and limbs, especially in summer. Bridge of nose and last inch of tail 
dusky brown.” In the latter the general colour is more yellow, the whole 
lower parts and the limbs arc ferruginous (there appears to be much varia- 
tion, perhaps sexual, in the colour of the upper parts), the bridge of the 
nose is not dark, but the tip is, and at legst 3 inches at the end of the tail 
are black. , 

It is true that Dr. Anderson mentions his having obtained skins pur- 
chased at Darjiling which were undistinguis liable fropi the Ladak marinot.t 
It is probable that these skins had been brought from upper Sikkim, or 
Tibet, but if so, and if they are correctly identified, the only conclusion I 
can come to is that these must be three species of marmots in the Himalayas 
of Sikkim and Nepal. 

A. Tataricus I am unable satisfactorily to identify. The reference in 
Wicgmann’s ‘ Archiv’J runs thus u A supplementary description of the large 
Indian Marmot has appeared by Dr. Jameson, who has applied to it the 
name of Arctomys Tataricus (Inst. p. 384).” The work referred to is 

• The length of the tail in the Lad&k specimen is without |he hair at the end. 
In Mr. Hodgson’s measurement the hair is, I think, included, although its inclusion is 
not specified, because it is comprised in th t corresponding measurement of the tail of 
A. Himakymus on the same page. • 

t Mr. Wood-Mason has had search made for these skins, but owing to so many of 
the Museum specimens having been packed away pending their transfer to the* new 
building, it has not been possible to find them. 

t 1848, Pt, 2, p. 155. 
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probably a French one, L’ Institut, at least so I infer from the fact of a 
paper by Gervais quoted with a simihir reference in the 1 Archiv* being 
assigned to this magazine in Cams and Engclmann’s 1 Bibliographia Z 00 I 9 - 
gica’. At the same time neither Jameson’s nor Gervais* paper is quoted in 
the Royal Society’s Catalogue, although L’ Institut is included in the works 
catalogued. 

There is a short paper by Dr. Jameson on the Zoology of Chinese 
Tartary in the Calcutta Journal of Natural History,* in which he briefly 
mentions a marmot which he observed beyond the Niti pass, and of which 
he says that it is of a reddish yellow colour and the size of a rabbit. I 
know of no .Himalayan marmot which when adult is so small as a rabbit ; 
the smallest species is A. Hemachalauus , and possibly this may have boon 
the animal observed by Jameson, but in \tyeigmanVs * Archiv* he is said to 
have described the large Indian marmot : of course it does not follow that 
the species seen by him north of the Niti Pass was' the same which he 
subsequently named A, Tataricus. Meantime tFie identification is of less 
moment, because in all probability the species named by Jameson was 
either A. Rimalayanus , A . II emachalanns , or A. caudaius , all of which names 
have priority over A . Tataricus. 

But the most important point of all is the identification of the short- 
tailed Himalayan marmot with A. hohac . This apparently was made by 
Gray without his having examined specimen^ of A. Ifinudayanus ; and JJly t)i, 
Jordon, and Anderson, so far as I know, had never seen examples of the 
true A. hohac , so that I doubt if the specks have ever been compared. 
Pallas (Zoog. Ros. As. I, p. 155) united all the knownf Asiatic marmots 
without cheek pouches'" to the JBolac , which he called Arclomys Baibalc y but 
he described the Kamschatkan race as a well marked variety. Brandt 
(Bull. Ac. St. Pet. 1844, II, p. 304) separated this Kamschatkan form as 
a distinct species, which he called A . Camchatica , but which he suggested 
might be identical with the American A. monax , and he indicated another 
species from the Altai under the name ( of A. haihacim ) which, however, he 
did not describe.}: Severtzoff quotes this species A. haihacinus from western 
Turkestan. Without attaching much importance to this circumstance for 
the reasons already mentioned, 1 think it yet remains to beshewn that the 
true A , hohac of Schreber, Mus arctomys of Pallas, is found in Central Asia 

at all. The nann was originally applied to the marmot of Poland and 

% 

* YoL VII, p. 360. * 

f Of course no Himalayan marmots had been described in 1811 when Pallas’s 
work was first published. 

£ He appears to have described it subsequently in a paper on the vertebrate of 
Siberia, which 1 cannot find. It is mentioned by Milne-Edwards in Rech, Mam. p. 
3X1, note. 
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Galicia, which appears to be a much smaller animal, weighing 8 to lOfcs,, the 
body being 16 inches, the tail 4 inches 4 lines, or including the hair 5' 4" 
l^mg, whereas in A . Himalayanus the head and body measure 22 to 24 
inches, and the tail 6| with the hair according to Jordon, 5| to 6i accord- 
ing to Hodgson. Pallas’s original measurements of A . bobac y which I 
(pio^e above,* are probably in French inches, which would reftder the 
difference rather less, but still it is very considerable. 

Pallas’s original description of the colour of A. bobao runs thus : Color 
vostro et circa oculos tnagis minmve fusco- nigricans , inter mystaces sub • 
ferruginous ; parotides pallida , gula ferrnginea , religuum corpitf infra et 
artus intmore latere feivugin co-lutescentia ; supra gryseus, pilis longioribus 
niyris , vel fuscis apice gryseo-pallidis mag is minmve inu mb rains, Cauda 
basi subtus ferrnginea^ mg j ore paf'te lutescens ) a medio p ice a > apice air a. 
The animal referred to A. Himalayanus does not differ greatly in colour 
from Pallas’s description. MM. Milne-Edwards,t however, point out that 
A . bolac is a very mucli pal^r animal than A . rolustus , which appears 
closely to resemble A. Himalayanus , and may perhaps be the same. 

On the whole I think it is fur safer for the present to keep A . Hima- 
layanus distinct from A. bobac. 1 have not sufficient materials at present 
to determine whether the short-tailed marmot of the Kuenluen and Ladak 
is absolutely identical with the type of A. Himalayanus , but it appears to 
correspond fairly and I know of # no distinction. 

The figure of A. robust us in the frlleeherchcs sur les Mammiferes , is 
much more richly colouved»than A. Himalayanus is, but the authors of 
the work point out that the plate is over-coloured. The species are 
evidently very closely allied and may possibly be identical. The skulls are 
veiy similar, the nasals being a little shorter in A. rolustm , and the point 
of bifurcation of the sagittal crest further back, but there is a possibility 
that these differences may be due to age, and it is evident from the state 
of the teeth that the figured skull of A. rolustus , although apparently full 
grown, is younger than that of A, Himalayanus which I have compared 
with it : this skull of Himalayanus is from one of the skins brought 
by Dr. Henderson from the Sanju Pass, Kuenluen range. There are, 
however, some -little differences in the fo?m of the zygomatic arch, &c«, 
and especially in the relation of the longitudinal to the transverse diamoter, 
which make me hesitate to consider the two the same* 

In trying to throw^Bome light upon this question of the Himalayan 
marmots, I have examined the following specimens. « 

I, Four skins with skulls of A, aureth from the Kaskasu Pass. 

• 

* Glires, p. 113. 

t Kecherches Mam. p. 311. v 
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II. Three skins of A. ffimalayanw (the same as examined and de- 

scribed by Anderson) from Kitchik Yilak, close to the Sanju Pass in the 
Kuenluen range, south of YArkand (‘ Lahore to Yarkand,’ p. 101). , 

III. A skin of A . caudatus (the same as described by Anderson as 
A, Semachalmus) from Matayon on the Zogi-la near Dras between Kash- 
mir and'Ladak, and a flat skin of the same probably from Kashmir ; also 
a skull of the same brought by Mr. Lydekker from the range north of 
Kashmir. 

IV. The specimens made over by the Asiatic Society to the Indian 
Museura t three stuffed skins, a skeleton, and two skulls, all enumerated in 
Blyth’s Catalogue*. These require a few words ofmotiee. By both Blyth 
and Anderson the whole have been referred to A, lohac ( i e. A. Hima- 
layanus ). Two stuffed specimens (one of them young and both with im- 
perfect tails) which were presented by Mr. Hodgson, probably belong to 
this species. The other specimens are a stuffed skin and the skeleton from 
an animal brought alive to Calcutta from Sikkim, and two skulls, one 
presented by Lieut. Brownlow, Mio probably procured it in the western 
Himalayas, and the other from the Burnes collection, and, therefore, it 
may be expected, from Afghanistan. I have carefully examined the three 
skulls and am convinced that they belong, in all probability, to three 
different species, that of the skeleton differing widely from both the others 
in the form of the palate and of the nasal bones, in the length of the sagittal 
crest and the point of its bifurcation, whilst of the two remaining one is much 
larger than the other, besides other differences.. The skeleton is evidently 
that of a fully adult animal. It measures from snout to insertion of tail 
15 inches along the enrve of the back, the tail vertebrae This is very 
close to the measurement of A. Remachalanu8 ) and the skin agrees witlj^the 
description of that species in having the frontal portion of the face dark 
brown. The fur is short and thin, but it is scarcely probable that the fur of 
a marmot which had lived for months in Calcutta would retain its original 
character. I think it highly probable that this specimen really belongs to 
A. Semachalanus. It certainly does not agree with A . Himalayams ,f 

The skull presented by Lieut. Brownlow is, I find by comparison, that 
of A, caudatus . The Burnes’ tolloction skull, although somewhat resem- 
bling that of the new species A . aureus , appears to me to belong to a 

* Cat. Mam. Mus. As. Soc., p. 108. 0 

f I should add, that in those specimens, as in all other skins either of birds or 
mammals, which have Iteen exposed to the light for many years in Calcutta, the colours 
have faded greatly, and in all the mkmmals the texture of the fur appears to have 
changed,, becoming much harsher. I think it much to be regretted that small mammals 
should be mounted at all ; as a rule valuable skins and types should be kept unmounted 
in drawers, mi not exposed. 
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different and probably undescribed species, which should be looked for in 
Afghanistan. It is very possibly the form mentioned by Dr. Griffith as 
s«|n by him at the Hageeguk, Kaloo, and Erak passes * * * § and also briefly 
referred to in Sir Alexander Burned 1 Cabool.’f 

It is useless to refer to the various notes by travellers, on the marmots 
observed by them, in the hope of ascertaining the distribution of the differ* 
ent species, since the external differences are, as a rule, not sufficient to render 
the brief descriptions given characteristic of any particular kind, and the 
task of determining the exact range of each species must be left to future 
research. I shall conclude this paper by giving the names and the synonymy, 
so far as IJiavo been able*to unravel it, of the four specie^ the existence of 
which in the Himalayas and the neighbouring ranges to the north-west 
I consider probable, merely adding that in all probability another species, 
hitherto undescribed, inhabits Afghanistan, I am quite at a loss to con- 
ceive what is tho formjvith large ears represented in Hooker’s ‘ Himalayan 
Journals, and which is'baid to migrate sometimes in swarms from Tibet 
to Upper Sikkim. Certainly, no known Hiidalayan marmot approaches this 
animal in the structure of the ears§. 

Section 1. — Short-tailed marmots having the tail less than one third the 
length of the head and body . 

1. Arctomys Himalayanus. 

A. Himalayanm, Hodgson, J. A. S. B., 1841} X, p. 777. 

“ A . llimaluyanm of Catalogue, potius Tibetemis hodie," Hodgs., J. A. S. B., 1843, 
XII, p. 409. 

“A* bobae, Schrob." partim, Gray, List of tbo specimens* of Mammalia in the col- 
lection of the British Museum, 1843, p. 148, ^ Schreber. 

“ A. Mae , Gmelin”, Gray, Cat. spec. &c. Mammalia and Birds of Nopal and Thibet 

presented by B. H. Hodgson, Esq. to the British Musoum, p. 23, (1846) ; nee Gmelin. 

lb. 2nd Edition, p, 12, (1863). » 

F A. Tatariem , Jameson, U Instit.-l 847, XV, p. 384. 

u A. Mac , Schrob." Horsf. Catalogue of Mammalia in tho India House Museum, 
p. 164, (1851) ; me Schreber. 

“A. Tibetanm , Hodgs wffite marmot of Europeans, Adams, P. Z. S. 1858, p. 521. 

“A, bobae , Schrob." partim Blyth, Cat. Mam*Mus. As. Soc., p. 108, (1863) ; me 
Schreber. 

“ A* bobae, Schreb." Jerdon, Mammals of India, p. 18, (1807), nee Schreber. 

il A. Tatariem, Jameson," Fitzingor, Sitzungsb. k. Ak. Wiys. (flVion, 1867, LV, 1, 
p. 491. 

* See note on page 114. 9 

t p. 163. 

t Vol. II, pp. 109, 170, smaller edition. * * 

§ I cannot help feeling somo doubt as to whether tho animal figured is a marmot 
at gU. 
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A. robustus , H. and A. Milne-Edwards, Nouv. Arch, du Muse©, VII, Bull, p. 92 
(1870).— Recherches sur les Mammiffcres, I, p. 309, PL XLVII, XLIX, 

“A. bobac, Schreb.” Anderson, P. Z, S., 1871, p. 50 0, nee Schreber. 

< 

General colouration greyish fulvous, beneath yellow, hair of the back 
with very short black tips, tail dark brown at the end. Length 22 to 24 
inches, tail with hair at the end 5$ to G|. 

Sab. — Tibet : Lad&k : Kuenluen south of Ydrkand. 

Section 2.— Marmots with tails one third or more than one third the length 
, of the head and body. 

, * f 

2. Abctomys Hemaohaian^s. 

A. Eemchalanus . Hodgs., J. A. S. B. 1843; XII, p. 410, 

“A. Tibetanus , Hodgs./' Gray, Cat, Mam. Birds Nipal, p. 24, (1846)— 2nd Edition 
p. 12, (1863). 

“A. bobac , Schreber” partim, Blyth, Cat. Mam. My^ As. Soc. p, 108, (1863), nee 
Schreber. 

“ A . hemwhalamtty Hodgson,” Jerdon, Mam. Ind, p. 182, (1867). 

Colour dark grey with a full rufous tinge, which is rusty and almost 
ochreous red on the sides of the heads, ears and limbs, especially in summer. 
Bridge of nose and last inch of tail dusky brown. Length 12 to 13 inches 
tail (with hair) 5J to 6i”. # 

Sab. — Sikkim and Nepal, in the higher regions of the Himalayas. 

k 

3/ Abctomys catjdatus. 

A. caudatus, Jacquemont, Voyage dans 1’ Inde, Vol. IV, Zoologio, p. 66, Atlas, 
Vol. II, PI. 6, (1844). * 

“A. bobac , Schreber,” red marmot of Europeans, Adams, P. Z. 8., 1868, p. 621, nec 
Schrebor. 

U A. bobac , Schreber/ 1 partim Blyth, Cat. Mam. Mus. As. Soc. p. 108, (1863), neo 
Schrober. 1 

“ A . bobac, Schreber/’ parting Jerdon, Mam*. Ind. p. 182, (1867), nee Schreber. 

“ A, caudatus, laid. Geoff./’ Fitzinger, Sitzungb. k. Ak. Wise. Wien, 1867, LV, 
1, p. 491. . ^ 

A. tibetana , Falconer, Palaeontological Memoirs, I, p. 683, nec A . Tibetanus, Hodgs. 

“A. hemaehalanus , Hodgson”, Anderson, P. Z. S. 1871, p. 661, pec Hodgson. 

Colour rich rufous yellow when adult, more or less black on the back : 
sometimes the hock is black throughout : lower parts with a strong ferrugi- 
nous tinge ; tail black for the greater portion of its length. Head and body 
about 25 in., tail with hair 13, or more than half the length of the body. 

Hab .*— Mountains north 6i Kashmir : Ladak. 

' Cl * V 

* These are Hodgson’s measurements, but I anticipate that the animal grows to 
a larger size, to judge by the skull, which is as large as that of A. aureus. 
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4. Abctomts attbetts. 

A . aureus, W. Blanf,, ante, p, 106. 

% On a previous page I described this species very briefly. The following 
is a fuller account, taken from four specimens, three brought by Dr. Stoliczka 
and one by Captain Biddulph from the mountains west of Ydrkand. 

general colour tawny to rich brownish yellow, the dorsal portion con- 
spicuously tinged with black from all the hairs having black tips, but these 
are far more conspicuous in some specimens than in others ; face grey to 
blackish with a rufous tinge, covered with black and whitish hairs mixed, which 
are about half an inch long on the forehead, the black hairs more prevalent 
in some sffecimens, apparently males, than in others ; the middle of the fore- 
head sometimes more fulvous, Just on the nose is a blackish brown patch, 
and there is a narrow band of abort black hairs mixed with white around 
the lips : sides of the nose ]>aler ; whiskers black. Hairs of the back 1£ to 
1^ inches long, dark sfety # at the extreme base for about' £ inch, then yellow, 
becoming deeper golden yellow* towards the extremity, the ends black. In 
the blackest specimens (? males) the posterior portion of the back wants 
the black tips. Tail the same colour as the back, except the tip, which is 
black ; the length of the black tip varies, but never exceeds about 2 £ inches 
in the specimens before me, and in three out of the four it is only about an 
inch : hairs of the tail about 2 inches long, brown at the base. Lower parts 
rather browner, the hairs shorter and thinner, chocolate brown at the base, 
without the short woolly under-fur, whiclfis very thick on the back. Feet 
above yellowish tawny like the sides. 

Length taken on the dried skins : 

Nose to insertion of tail, • 16*5 to 18'75 

Tail, without hairs at the end, 5 to 6*5 

Hairs at end of tail, 1*5 to 1*75 

Fore-foot (palma) to end of toe, witbout»claws, 2*05 

Mid toe, without claw, measured below, 0*8 

Claw, measured above, 0*6 

Hind foot (planta) >o end of toe, without claws, 2*9 

Mid toe, without claw, 0*8 

Claw of do., measured above, * ,.••'•*..•..• t «... . 0*52 
This is a vgry much smaller animal than A. eaudatus , and its tail ap- 
pears shorter in proportion and with less black. The cflour of the lower 
parts is less rufous and the feet are tawny yellow, not ferruginous as in the 
larger form, The fur of A. aureus too is softer* From A, Himalaymus 
the present species is distinguished by its much longer fur, by being much 
yellower in tint and less grey, and by its longer tail, It is also much smaller. 
From A. Hemaohalmus it may be recognised by its longer tail and richer 
colouration* 
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The following are the dimensions of skulls of all the above species in 
parte of a metre, those of A, robmtus having been taken from the figures. 
I also add the measurements of the skull of a specimen of A . bohac belonging 
to the Berlin Museum. 
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P. S.““* Oct. 28 lh. Some months ha^e elapsed since the above paper 
was written, and in the meantime, through the kindness of several friends, 
I have been enabled to add materially to the evidence as to the distinctions 
of the different species of marmots. 

In the first placb, 1 sun indebted to Professor Peters of Berlin, who, 
with great kindness and liberality, has sent a skin and skull of Arctomjs 
bohac belonging to the Berlin Museum for examination. In its external 
characters this animal differs widely from A. Him alay anus, It is a sandy- 
grey animal with a brown wash, without a single black hair on its body, 
the hairs on the back being dusky at the base, then dirty white, and the 
tips of the longer hairs on the back and si<l*s being brown. The lower 
parts throughout shew a ferruginous tinge. The terminal portion of the 
tail is brown. This skin measures from nose to rump 21 inches, tail 5$ j 
but it is very much smaller than A . Himalayanus. 

Of course thds specimen may have faded and the tips of the hairs may 
have been black originally, as in Pallas’s description, but there is nothing in 
the character of the skin to render this supposition probable, and if the 
tips jof the hair had become paler, I should hajrdly have anticipated that 
tfafcy would have done so to precisely the same extent throughout the body. 
Moreover, the skin before me coincides closely with the figure in Schreber’s 
Saugethiere, PL, OCYI1I, and with Messrs. ^MilnedSdwards* description. 
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Professor Peters tells me that the shin sent is from Siberia, and that he 
has endeavoured for years in vain to procure a Polish or Galician specimen. 

% Compared with the skins of A* Himalayanus. , this specimen of A. 
lobacy besides being paler and having brown instead of black tips to the 
long dorsal hail#, has these hafts much longer and their dark tips more 
developed, and the fur generally is finer and softer. The skull, with a 
general similarity of outline, exhibits numerous differences, the most marked 
being the very much smaller proportional size of the molars in the upper jaw. 
The crown of the third molar is -4. Himalayams measures C mm. across, in 
A . lobac only 4 ‘5 mm. 

I ai* also indebted to Dr. Gunther for having very obligingly re- 
examined the types of Arvtomys Ilemachalanus v. Tibetanus in the British 
Museum in order to ascertain if ttiey were adults. He writes to me as 
follows : 

“ The skull of tintype of A. Tibetanus is that of an adult animal, hut 
“ this type is the most wretched specimen I have ever handled. It was an 
(t individual brought up in captivity ; size that of a very small rabbit, skin 
li nearly hairless, claws abnormally long and as sharp as a needle, teeth 
lt carious, incisors malformed. The frontal bones are gone, but I suppose 
“ that they could not have been much arched, and the palate is very shallow, 
u very slightly concavo.” 

u There is another flat and imperfect skin of this A. Tibetanus from 
u Hodgson’s collection. It is somewhat larger than the former specimen, 

“ and is evidently adult, byt there is no skull. Taking all the evidence 
“ before me, I believe that this species hut slightly exceeded a rabbit in 
11 size. But then what differences in size you observe in our Swiss mar- 
c< mots.” 

The important point is, of course, to ascertain that Mr, Hodgson’s ori- 
ginal types were adult. The length of the tail shews that the species is dis- 
tinct from A . caudatuSy and the skulls differ very considerably. IJut some 
further evidence is forthcoming, , Some tiile after the preceding paper was 
written the dead body of ^iriarmot was sent to the Indian Museum by Mr. 
^Rutledge. The animal is said to have been originally brought from Bhutan, 
but it has lived for a long time in captivity, and as usual the skin is in 
wretched condition and almost hairless. The dimensions, however, agree 
with those of A. Hemachalamsy and when the skull had been cleaned, it 
proved precisely similar to that of the old skeleton in the Museum, belong- 
ing to the animal said to have brought from Sikkim^and to have lived for 
months in the Asiatic Society’s compound. Fraser has also found, 
amongst the accumulated collections of the Museum, another skin and skull 
of a young individual, which also had been kept tame. 

There is thus evidence of 5 individuals of this species at least, and I 
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have examined 3 skins and skull# myself. With the evidence before me, I have 
not the slightest doubt that a small marmot does inhabit the northern parts 
of Sikkim and Nepal, and that it is quite distinct in structure, colour, a^d 
size from the large A. caudatm of Kashmir and Ladkk. Unfortunately, 
the Sikkim skius which Dr. Anderson identified with a specimen belong- 
ing to the Kashmir species have not been found. It is remarkable 
that every individual of A . Semachalanus yet examined has been kept in 
captivity ; skin3 of the wild animal are a great desideratum. The skull of 
the specimen received from Mr. Rutledge is perfectly well formed and all 
the teeth are healthy. 

Dr. Aitcheson of Srinagar has had the kindness to make w enquiries 
about the marmots of Kashmir, and he has sent me specimens of young 
A. caudatm . As in most young animah, the colours are indistinct, and 
there is a peculiar immature appearance about the fur. These young speci- 
mens can be at once distinguished from A . Semachalanus by their longer 
tails. 1 

It will be seen that the whele of the additional evidence tends to prove 
that, exclusive of A. robustus , there are three and not two species of marmot 
in the Himalayas and Tibet, and that neither of these species is identical 
with A . lolac. 

Within the last few days, Mr. Mandelli of Darjiling has sent to the 
Indian Museum a magnificent collection of mammal skins from Sikkim and 
Tibet, part of which he has presented to the Museum, and he has most 
liberally allowed me to examine the whole. There is no specimen of 
Arctomys Semachalanus t but there are two fine skins of A. Simalayanus. 
These coincide very fairly in external characters with those from the Kuen. 
luen, they are a very little greyer in tint and darker on the face, but there 
can be no hesitation in referring both forms to the same species. The skull 
of one of Mr, Mandelli’s skins has been extracted for me by Mr. Fraser, 
Although it is near to that of the Kuenluen marmot and to that of A . 
robustus ^ it differs somewhat S|om both ; its longitudinal and transverse 
diameters being 101 and 67 millemeters, so that it is decidedly broader in 
proportion to its length, whilst its height is rathe^ less, and the nasal bone# 
are shorter and less convex. Despite these and other differences, there is 
a general agreement in details, and I feel disposed to believe that the dis- 
tinctions are insufficient for separation. Moreover, it is evident that the 
cranial distinction!? already pointed out in the case of A, robustus are not 
greater than those which are found between the two forms of A. Simalayanus , 
and, consequently, tfeat either 4* robustus must be united to that species, 
nr the Kuenluen marmot must be classed as distinct. I prefer the former 
view and adopted it in the preceding synonymy. 

* Dr, Severtzoff has recently visited London, and I am indebted to Mr. 
Dresser for obtaining from the Russian naturalist a few notes on some of the 
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mammals described by him from Western Turkestan. I learn that the 
species identified as Arctomya baibacinm differs from A, bobac in being 
d^-ker above, and more rufous below. It is a mountain species, whilst A . 
bobac inhabits the steppes. Dr. Severtzoff suggests that it may be identical 
with A . robmtus (that is, doubtless* with A. Himalayams) . As A, lima - 
layanus extends from Eastern Tibet to the Kuenluen, keeping to great 
altitudes, above the range of almost every other mammal, it is by no means 
improbable that it may also occur farther to the north. 

P. S. — Nov . Bth , — In the October number of the 4 Annals and Magazine 
of Natura^History’ just received, Dr. Anderson has described anothef marmot 
from the mountains north of Kabul under the name of A . dichrous . From 
the description this appears to *be distinct from A . aureus and the other 
species referred to above, and it ft very probably the form indicated by 
Burnes and Griffith, #a skull of which, as already mentioned, exists in the 
Society’s old collection. • 
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S. Kurz — Contributions towards a Knowledge 


XI V . — Contributions toward# a Knowledge of the Burmese Flora . 

Fart S. Kuez. r 

(Continued from YoL'XLIII, p, 141.) 

BUT ACE JE. 

Conspectus of genera. 

A. Fruit separating into 2 to 5 distinct 2-valved oarpels. 

Trib. I. ZAN Til OX YIEJE, Flowers usually polygamous. Disk froo, or rarely 
wanting, c Styles basilar or ventral, more or less free. Fruit-camels coriaceous, the 
endocarp persistent or separating elastically. r ' 

x Leaves opposite or nearly so, rarely intermixed with noarly alternate 
ones. Unarmed. 4 

Evodia. Stamens 4-5. Leavos often compound, rarely 1-foliolate. 

MBLicorE. Stamens 8. Leaves often 1- rarely 3-foliolaAu. 
x x Leaves all alternate. Often armed. 

Zanthoxylon. Petals 3 — 5, rarely none. Stamens as many. Leaves often pinnate. 

B. Fruit a drupe or berry, rarely a capsule. 

Trib. II. TODD AHEM. Flowers usually polygamous Disk free. Stylo sin- 
gle. Albumen usually present. 

AcmoxycHiA. Petals 4. Stamens 8. Drupe or capsule 4-cellod. Eroct unarmed 
trees with 1 — 3-foliolate leaves. , 

Todd alia. Petals 2 — 5, Stamens as many, Berry 4 — 7 -celled. Climbers, often 
armed, with usually 3-foliolate leavos. c 

Trib. Ill \ A lilt AN TIE M. Flowers hermaphrodite. Petals and stamens free or 
connate. Style simple. Ovules 1, 2 or more in each coll. Berry often pulpy, with a 
coriaceous or woody rind. Albumen nono, 

x Omry-cetts with 1 or 2 ovules only. 

+ Style persistent, not jointed at the base. 

Glyocsmis. Calyx 5 -parted or -toothed. Stamens 10, free. Ovules solitary. 
Leaves pinnately 5-1— or rarely 7-foliolate. 

+ + Style jointed at the base ; decicjuous. 
f Leaves pinnate or 3-§>liolate. 

* Ovules 2 in each cell. , 

0 Leavos pinnate or pftkyitoly 3-foliolate. ' 

t Cotyledons plano-convex, fleshy, Petals im- 
bricate. 

Ohalcas. Filaments linear -subulate. Unarmed, the flowers in terminal cymes. 

Clausjeka. Filaments dilated at the base. Unarmed, the flowers in panicles or 
racemes* ( 

X X Cotyledons crumpled, leafy. Petals valvate. 

Micbombluw. Fikments linear-subulate. Unarmed, the "flowers in terminal 
^rymbs* f 

^ 0 0 Leaves digitately 3-foliolate. 

LtmiNGA. Calyx cup-shaped, Stamens 8 or 10, Armed or Hot, 

1 ' ^ " \ f * Ovules solitary in each cell. 
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Trip ir A sia. Calyx 3-lobed, Stamens 6. Spiny ; loaves digitately 3^foliolate ; 
flowers almost solitary. 

^ Limoni a. Calyx 4- or 5-lobod or -parted. Stamens 8 — 10. Armed ; leaves pinnate, 
f f Leaves 1-foliolate or simple. 

Pahamignya. Authors linear- oblong, Disk elongate. Calyx usually cup-shaped. 
Climbers, fumed. Berries without pulp. 

4-TAlantia. Anthers ovate or cordate. Disk cup-shapcd. Calyx often irreguw 
lar. Trees or shrubs, often armed. Berries with vesicular pulp, 
x x Ovary-ceUs with numcrom ovule*. 

t Rind of berry leathery. Leaves 1-foliolate. 

Citrus. Stamens 20 — 60, often connate. Trees, usually spiny. 

t f Rind of berry woody. Loaves compound. Trees. • 

Fejion$a, Ovary 5 — 6-collod. Leaves pinnate, 

Aeole. Ovary 8- to many-cellod. Leaves trifoliolate. * 

Etfodia, Forst. 

« % Conspectus of species, 

x Panicles small, contracted, usually much shorter than the petioles. 
Branchlcts 4 -cornered and marked with 4 prominent longitudinal lines ; leaves 1 — 3- 

foliolate, the leaflets sessile , stamens shorter than the petals, E, vitivina . 

Braudilcts quite terete ; leaves 8-foliolate, the leaflets on short p'-tiolules, lively green, 

. . E. triphylla, 

x x Fanicles corymbose, spreading, as long or longer than the petiole. 
Branchlcts terete, thick; leaflets shortly petioluled, dark bluish-green, E, lloxhuryhiam, 

1. E. vitioina, Wall. Cat. 1210 j Ilf. Ind. FI. I. 480. 

IIau. Tenasserim, Tavoy. • 

2. E. TitiPUYLLA, DC. Prod. I. 724 ; Hf. Ind. FI. I. 488. 

IIau. * Frequent in the dam]) hill-forests, and entering the drier ones, 
from Martaban down to Tenasserim, at 3000 tc* 5000 ft. elevation. — 
Pi. Febr., March ; Fr. Apr., May. 

3. E. lioxBUit Gin ana * Bth. FI. Hongk. 59 ; Hf. Ind. FI. I. 487.— 
(Xanihoxylon triphyllum } Wight Jc. t. 204 ^ Fagara triphylla, Roxb. FI. 

iud. Lrio). 

Hab. Tenasserim. y 9 

Roxburgh’s figure of ^n^uit in his MS. drawings shews that the size 
of the carpels and seeds does not differ from that of tho plant formerly 
usually taken for F, triphylla. 

Melicope, Forst. 

1. M. ? IlELFEKr, Hf. Ind. FI. I. 402. • 

Hab. Tenasserim (or Andamans ?) [teste Hf.). 

ZanthoxylnmJ L. 

Conspectus of species . 

* Cymes axillary, or axillary and terminal. Branches alternate. Leave* pinnate, 

x Rachis of loaves winged. Flowers apctalous. 

17 
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Leaflets 2—3 in. long, glaadular-crenulate ; cymes douse, f — 1 in. long ; fruit-carpels 


usually by 4—2, Z. atanthopodium. 

Leaflets coarsely crenate, J — 1 in. long, Z. Andamuieum. 


x x Rachis of leaves not winged. Flowers 4 — 5-potalous. 

Leaflets in 2 — 3 pairs, glossy on both sides ; e vines axillary, Z. Hamilton ianum. 

* * Cyms terminal. Branchs opposite. 

Leaflets glandular-cronate, in 7 — 10 pairs, Z. Budenny a. 

1. Z. acatsthopodium, DO. Prod. II. 727 ; Ilf. Ind. FL I. 493. 
Hab. Ava, hills east of Bhamo. 

2. Z. Akdamanjcitm, Kurz MS. 

Has. In the tropical forests of Termoklee island, west of South Anda- 
man. ' 

A very distinct small-leaved species, but the flowers and fruits are un- 
known. v. 

3. Z. Hamiltonianum, Wall. Cat. 7J17 ; Iffrlnd. FI. I. 494. 

Hab. Burma (teste Hf.). ,, 

4. Z. Bvdrunoa, DC. Prod., I. 728 ; Hf. Iud. FI. I. 495. ( Fagara 
Budrmga, Roxb. FI. Ind. I. 447). 

Hab. Not unfrequent in the tropical and moister upper mixed forests 
from Chittagong, Pegu, and Martaban down to Tenasserim. — Fr. Sept. 


Doubtful species. 

1. Z. spondiafolium, Wall. Cat. 1217 ; Hf. Ind. FI. I. 496. 

IIab. Amherst (Wall.) teste Hf. 

Acronyehia, Forst 

I. A. CxMiNOSifA, F. Muell. Hagrri. Phyt. Amstr. I. 27. (A. lau- 
rifolia, Bl. Bydr. 245 ; Hf. Ind. FI. I. 498 ; Cyminosma pedunculate , DC. 
Prod. I. 722 ; Wight 111. t. 65). 

Hab. Not unfrequent in the tropical forests of the Andamans ; also 
Pegu and Chittagong, — FL RS. ‘ 


Toddalia, Jus. 

1. T. Asiatica, (Pauli i-nia ' Asiatica ,• fe'Hsp. pi. 524 ; T. aculeate, 
Pers. Ench. I. 249 ; Hf. Ind. PL I. 497 (excl. syn. Zanthox. nitidum, 
Wall.) Wight 111. t. 66 ; Scopolia aculeate,, Sm. Icon, ined, sub. t. 84; 
Roxb. FL Ind. I. 616). 

Vab. «. acCleata, (T, aculeate, Pers.), petioles and often also the 
midrib beneath hooked-prickly ; panicles usually smaller and loss branched. 

; Vab. jS, raoaiXraDA, (T,.florihmda, Wall. PL As. rar. III. 17. t. 
';282),petioles and midrib of leaves unarmed; panicles "often more com- 


\ Frequent in the tropical forests from Ava and Martaban down 
elevation.— Fl. June, i • ' ’ ' ' ' - 
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IT. B . — It is possible that in Wallich’s Herbarium ToMalia and Zan- 
thoxyfon nitidum y T>G. y are mixed, but the Wallicbian specimens in HBC., as 
w^ll as those cultivated in this garden, ail belong to DeCandolle’s species. 


Glycosmis, Correa. 


Conspectus of species. 

* * Anthers blunt , not gland-tipped. 

0 0 Berries qboval -oblong to oblong, loo don blue. 

Petals longer persistent ; filaments fiat, from a narrower base gradually broader towards 
the triangular upon ; bark palo coloured, ...... G. cyannoarpa. 

0 0 Berries more or less globular, from watery flesh -coloured Jo crimson. 

Petals very^eeiduous ; filaments from a broader base attenuated upwards ; nerves of 
leaflets pFomiuout above ; bark palo coloured, . 4 0 . trifuliata . 

Petals very deciduous, lanceolate, aboufc 3 lin. long ; filaments elongate, filiform ; bark 
brown, *. { • . G. arborea . 

* * Anthers gh^d- tipped. 

Petals longer persistent, about l j lin. long ; anthers cordate ; filamonts flat, from a 
narrower base gradually broader towards the triangular apex; bark white, 

* , . G. pentctphylla. 


1. G. cyakocarpa, Spreng. Syst, Veg. IV/2. 101 ; Miq, Pl. Iiul 
Bat. 1/2. 521 .—{Cookia cyanocarpa , Bl. Bydr, 136). 

Var. a. oenuina, flowers in peduncled terminal and axillary pani- 
cles, rarely reduced to cymes. 

Vae. /?. cymosa, (G. tetraphylla , Wall, and G. oxyphjlU y Wall ap. 
Voigt. Oat. Hort. Calc. 139), flowers to short peduncled or almost sessile 
quite glabrous or rarely rusty tomentose cymes axillary or axillary and ter- 
minal, rarely transformed into panicles. 

Hab. Var. /J. Not unfrequent in the tropical forests of the Pegu 
Yomah. — FI. Apr. 

2. G. (TBIFOliata, Spreng. Syst. Veg. IV/2 162 ; Miq. FI. Ind. Bat. 

1/2.521. . 

Vae, a. GENtJrN'A, leaves green or yellowish in drying; panicles or 
cymes shorter** more or lessjustj^ or tawny tomentose ; ovary glabrous or 
tawny pubescent. , 

Vae. ? /?. fuscesoen’S, leaves fuscescent in drying ; panicles larger and 
more compound 1 , quite glabrous. 

Hab. Var. a. In Chittagong and Tenasserim ; var. /3. frequent in 
the tropical forests all over Burmah from Chittagong, P^gu, and Martaban 
down to Tenasserim and the Andamans.— FI. HS, ; Fr, KS. 

All the specimens of var. /?. are in young bud only, and therefore the 
identification with CL trifoliate is doubtful* Those of var, a, are in young 
bud only ajd also doubtful ; they can equally well belong to G. insular^. 

8. G. aebobea* Corr. in Ann, Mus. VI. 880t; DC. Prod. 1, 538, 

( fjimonia Koxb, Corom. PL X. t. 85. and FL Ind, JL 381). 
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Var. a. genuina, calyx -lobes acute ; ovary sessile ; leaves often ser- 
rate ; panicles peduncled. ' * 

Var. j3, ottoarts, calyx-lobes bluntisli ; ovary usually stalked ; leavfs 
entire ; cymes small, sessile, rusty-villous. 

Hab. Var, /J. Common in the tropical forests of the Andamans. — FI. 
Febr. ; Fr. Apr, May. ^ 

4. G. pektaphtlla, Corr. in Ann. Mus. VI. 386 ; DC. Prod. I. 538 ; 
WA, Prod. I. 93 ; Bedd. FI. Sylv. Madr, Anal. 43. t. 6. f. 6 \ {Limonia pen- 
taphylla, Betz. Obs. V. 24 ; Eoxb. Corum. PL t. 84. and FI. Ind. II. 381 ; 
Idtoonia yrborea, Bot. Mag. t. 2074). 

Hab, Frequent all over Burmah, in the mixed and tropical forests, 
and more especially in the shade of village-bushes and bamboo-jungles. — FL 
OS. ; Fr. IIS, 

7 * * 

Chalets, L. (1707) (Murraya, L. J 771). 

Conspectus of species, < 

Leaflets 3 to 8 ; petals nearly §• in. long, C. patncuhifu. 

Leaflets 10 to 20 : petals about 2 lin. long, C. KmujiL 

1. C. PA3S1CULATA, L. Mant. 1261 ; F. Muell. in Contr, New llebrid. 
7,— {Murraya exotica , L. Mant. 563 ; Hf. Ind. FL I. 502). 

Hab. Common in the tropical forests of the Pegu Yomah and Marta- 
ban down to Tcnasserim and the Andamans.— FL HS. ; Fr. May, June. 

2. C. K(ENiGil, (Murraj/a preng.8yst.veg. II. 315; Hf. 

Ind. FL I. 503. — ( Bergera Kcenigii , L. Mant. 563 ; Eoxb. Corom. PL II. 
t. 112. and FL Ind.' II. 375 ; Wight Icon. t/l3 ; Griff. Not. Dicot. 497, 
t. 586. f. 3 ; Murraya fpeiidmima, T. #b IL in Tydsch. Ned. Ind. XXV. 25). 

HaB, Bather frequent along clioungs in the tropical forests of the 
eastern slopes of the Tegu Yomah ; also Chittagong. — FL March. 


•Doubtful species . 

1. Mwrraya elongaia , DC. ap. II £ Ind. FL I. 503, 

Hab. Ava, Taong-dong (Wall.). 

Clausena, Bum. 

Conspectus of species, 

* * 

* Panicle terminal. 

O Ovaiy glabrous. 

gOftly villous ; leaves pinnately 5-foliolate ; flowers 4-merous, ...» . . , . O. mamphyllq . 
• Inflorescence and lea ve^ glabrous ; petiole and raebis terete or nearly so ; leaflets usual- 
' , , ly 7 (5 — 9), not or hardly oblique-'; flowers Usually 4- rarely d-meraU8,& bptaphylh , 

, T^fle rescenco and leaves glabrous ; racliis more or less winged ; leaflets 13 — 17, oblique ; 

: -Y -‘fewers 5-merous, , . , , ^ K v . WalUchii. 

i . \ ' / V y., 0,0 Ovary more or less hirsute or pubescent. 

^floresc^oe ^ ether parts more or less shortly hirsute or puberulous ; rachis terete \ 
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leaflets 15—30, oblique ; flowers 5-merous, ft mama. 


Inflorescence and the tuberoled petioles densely and shortly tawny tomentose ; leaflets 
5—0 ; young hemes densely faHcielod-tomentoeo ; flowers 5-moroUB, .... ft Wmnpi. 
% * * Vauickts or racemes axillary. 

All parts shortly pilose ; leaflets 5 to 17 ;* ovary and the long red berries glabrous'; 
flowers 4-merous, . £ mffrutima, 

1. C. machopiiilla, Hf. Ind. FI. I. 504. 

Hab. Upper Tenasseriin, banks of Salween at Trogla. 

2. C. heptapitylla, WA. Prod. I. 95 ; Hf. Ind. FI. I. 504. — {Amy. 
ris heptapitylla , Roxb. FI. Ind. II. 248). 

Hab.^ Chittagong; JTenasserim ( teste Hf.). 4 

3. C. WalijICiui, Oliv. in Journ. Linn. Soe. V. Suppl. IT. 35; Hf., 
Ind. FI. 505 .— (Cookia up., Griff. Not. Dieot. 409. t* 587. f. 2?). Vab. 
ft. lttxubians, rachis leafy-winged ; leaflets only in 4 — 2 pairs with an odd 
one, 4 — 8 in. long, remaining green in a dried state. 

Hab. Var. a. Upper Temisserim ; var. ft. rare in the tropical forests 
of the eastern slope* of the Pegu Yornah. FI. March.; Fr. Apr. 

4. C. kxcayata, Bunn. FI. Ind. 87 ; Hf. Ind. FI. I. 504 . — (Amy ris 
Smmxtrana, Roxb. FI. Ind. II. 250; Amy ris punctata, Roxb. 1. c. 251.) 

Hab. Frequent in the tropical and moister upper mixed forests, all 
over Burmah and the adjacent provinces, from the plains up to 2000 ft. 
elevation. FI. Apr. May ; Fr. June, Jul. 

*5. C. Wampi, Blanco Fl.Tilip. 3J8 ; Hf. Ind. FI. I. 505 .—(Goohia 
punctata , Sonner. Voy. II. 130. t. 131 ; Roxb. FI. Ind. II. 382). 

Hab. Cultivated in Chittagong. 

6. C. sttffritticosa, WA. Pro#* I. 96. in adn # ; Hf. Ind. FI. I. 506. 
— (Amy vis saffruticosa, Roxb. FI. Ind. II. 250). 

Var. /?. paucijttga, leaflets only in 2 to 3 pairs witli an odd one. 

Hab. Chittagong, Seetakhoond hills ; var. /J. not unfrequent in tbo 
Eng- and dry forests of the Prome district. — FI. March. 

M^eroAielum, Bl. 

Ccmpectus of the species . 

Tree ; petals 2J lin. long j ovary slightly approssed-pubesoont ; young berries stalked 

glabrous, . . . * • * • • pnlescms. 

Meagre shrub up to 4 ft. high ; petals 2 lin. long ; ovary densely tawny hirsute ; young 
berries sessile or nearly so, puberulous, * • ^ * * * • • • M..hmutum . 

I. M. ptBESOEKS, Bl. Bydr. 138; Hf. Ind. FI. I. 501 .^{Bergera 
integerrima , Roxb. FI. Ind, III. 376.) * 

Var. a. (*EinnftA, leaves on both sides at least along the nerves 
beneath, the petioles, and rachis puberulous. * 

Var. ft. onABRiusotfLA, leaves quite glabrous. 

Hab. Both varieties frequent in the tropical and nfoister upper mixed 
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forest® all over Burma from Chittagong and Ava down to Tenasserim and 
the Andamaus. — FI. Jan. March ; Fr. Apr. June. 

2. M. hibsutum, Oliv. in Linn. Proc. V. Suppl. II. 41 ; Hf, Ijjd. 
FI, I. 502. — (M. Zeylanicum, Wight in Thw. C. P. 188). 

Yab. a., genuinum, all parts more' or less shortly hirsute or puboru- 
lous ; leaflets smaller. 

f, 

Vab. ft. glabrescens, ( Aurantiaeea , Wall. Cat. 8517.) the young 
shoots only ta,wny puberulous, all other parts glabrous or -nearly so ; calyx 
shortly 5-toothed, puberulous ; petals puberulous. 

HAjB. Var. a. Very frequent in the open and dry forests, especially in 
the Eng-forests, all over Burma from Ava and Martaban down Jp Tenasse- 
rim ; var. ft. in Tenasserim from Moulmein southwards (Helf. 535/1). — FI. 
March, Apr. ' • 


Luvunga, Ham. «> 

Conspectus of species, * 

Filaments glabrous, more or loss coflnate, L scandens. 

Filaments glabrous, fiee ; flowers much smaller, ...... L. ekuthvrandra. 


1. L. sca^tdtcns, Ham. ap. Oliv. in Linn. Proc. V. Suppl. II. 48 ; Hf. 
Ind. PI. I. 509 ; Rot. Mag. t. 4522 . — Limnia scandens } Eoxb. Pl. Ind. II. 
380). 

Hab. Burma (Ava ?) ; Chittagong. 

2. L. fleutherandea, Dala. in Hook. Kew. Journ. Bot. II. 258 ; Hf. 
Ind. FI. I. 509, excl. syn, Bl . — (. Luvunga Tavoyana, Wall, Cat. 6383). 

Hab. Tenasserim, ? Tavoy, (teste Hf.) 
r 

*• Triphasia, Lour. 

' 1. T. TEiroiiTATA, DC. Prod. I. 536 ; Ilf. Ind. FI. I. 507. 

Hab. Tennasserim, probably wild. — FI. Fr. oo . 

Limonia, L. 

Conspectus of spebie^. 

Spiny tree; leaflets opposite.; inflorescence puberulous; berries globose, sessile 

. , , X. acidimma. 

Unarmed shrub ; leaflets alternate ; inflorescence glabrous ; berries ovoid, shortly 
stalked, ........ X. alter nans > 

1. L. a«tdWma, L.%p. pl. 554 ; Hf. Ind. FL I. 507.— (L. orenulata, 
Roxb. Corom. Pl. L t. 86. and FL Ind. II. 381), 

, Var. ft- RtBESCES'S (L. ?*pubescew, WalL Cat. 6365; Hf. Ind. FI. I. 
#07), prickles on the branches short, tie wings of the petiole narrow, leaflets 
bluntish/the terminal one long but bluntish acuminate, the petioles and 
nerves teheath softly puberulous, 
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Hab. Tar. a. Ava, along the Irrawaddi, apparently frequent ; var. J3, 
Afa, Taong dong ; and Prome hills, 

• 2. L. altehnans, Wall. ap. Voigt. Hort. Calc. 139; Hf. Ind. FI. I. 
508. 

Hab. Not unfrequent in the upper-mixed, and sometimes in the moist, 
forests of the Pegu Yomah and Arracan ; also Tenasserim, Mergui. — FI. 
May, 

Paramignya, Wight, 

Conspectus of species. % 

* Sctals about 8 lirt long. Calyx largish, cupular, broadly lobod. 

Stylo elongate ; calyx and pedicels toincntose, the latter as Jong or a little longer 

than the calyx, 1 1\ monophjUa . 

Style short ; calyx and tic podicefe glabrous, the latter 1 in. or thereabouts long, 

• k . ,2‘. (jrmikjlora* 

* * Totals 2—1 lin^long. Calyx small, with acute lobes. 

0 Berries terete. • 

Young shoots moro or less pubenilous ; st)h short, hirsute or villous,. .P. Grtjfithii. 

Glabrous ; style very short, like the ovary glabrous, . , , . P. ciinfolia. 

0 0 Berries 3— 4 -angular. 

Erect tree, the spinos 1—1} in. long, straight ; calyx glabrous, P angulala, 

1. P. monofhyixa, Wight 111. I. 108. t. 42 ; Hf. Ind. FI. I. 510.— 
Hab. Tenasserim, Mouhneiu district at 5000 feet elevation (testa 

Oliv.). • 

2. P. grand n-Loiu, Qliv. in Linn. Proc. V. Suppl. II. 42 ; Hf. Ind. 
FI. I. 510. 

Hab. Tenasserim, Tavoy. — FI. Aug. • 

3. P. Griffitiiii, Hf. Ind. FI. 1. 510.— (Citrus scandens, Geoff. Not. 
Dicot. 495, t. 587. f. 1). 

Hab. Ava, at the serpentine mines of Hooklmm valley; Pegu (teste ^ 

Hf.). 

4. P. COTiTFOliTA, Hf. I lid. FBI. 510, non Oliv . — ( Limonia citrifolia , 
Roxb, FI. Ind. II. 579. ; P^micrantka, Kurz in And. Hep. App. B. 4). 

Hab, In the tropical forests of Chittagong and the Andamans. — FI. 
June, July. . 

6. P. ANGtrr<ATA ( Citrus (tugulatus, Willd . sp. pi. III. 1426 ; DC. Prod. 
I. 540 ; Limonellus angulosus, Humph. Herb. Amb, 110.^ t. 32 ; Limonia 
angnlosa, WA. Prod. I. 91, in adn. ; Miq. FI. Itid. Bat. I. 2-521 ; Atalantia 
longispina, Kurz in Journ. As. Soc, Beng. 1872. 295 \^Paramignya longir 
spina, Hf. Ind. F1. I. 511; Oonocitrm angtdatw, Kurz in Journ. As. Soc. 
Beng, 1873. 228. 1. 18). , 

Hab. In the mangrove and tidal forests of Pegu and Tenasserim 
(also Sunderbuns, Malacca, and the Moluecos). 
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N. B.— This species lias got quite an array of synonyms, I attempt- 
ed to establish a new genus upon it on account of the angular fruits alid 
absence of pulp, but on examining the fruits of several other Paminignps, 
I find that they also seem to be pulpless.* * Atalantia mmionis , Oliv, (Hf, 
lud. FI. I. 513, excl. syn, Turcz.) has curiously enough retained its place in 
Ata lantia y although habit and generic characters place its beyond any floubt 
in Paramignya , and in babit it approaches very much the above species. 


Atalantia, Con’, 

Conspectus of species . 

•x Calyx irregularly lobod, split to the base on one side. 

Berrios tlie size of a largo pea or small cherry, 1. mnophylla. 

Berries the size of«i woo^-applo, A. mctcrophylk. 

x x C.ilyx rcguLuly 4-lobod, # • 

Flowers shortly pedu died, in short racemes, J t uuuhta* 

1. A. monophylla, Coit. in Aim. clu Mus. VI^«383 ; Ilf. Iiul. FI. I. 

* 

511 . — (J Jtonbunda , Wight. Icon. t. 16 1«L ; Liman in ononophylh , Lin. 
Mant. alt. 2117 ; TJoxb. FI hut II. 378 and Corom. PI 1. 1. 82; A.pnhe - 
rula, Miq Ann. M us. Lugd, Bat. I, 211; Chilocalyx ellipticus, Turov. in 
Bull. Natur. Mosc. 1803, 5SS). 

Had Ava, about Segain, very frequent. — FI, Octob. 

2* A. MACBOPinbLA (A monophylla var. macroplnjUa, Oliv. in Linn, 
Proe. V. Suppl. II 21 ; Hf. lad. PL I. 5] 2). 

IIaw. Frequent along the beaches of the Andaman islands ; also To- 
nasserim. — Fr. Apr. May. • 

3. A. cacdata, Uf. Ind. FI I. 513 ?— 

HaA Frequent f m the tropical forests of the Pegu Yomah, especially 
along choungs. 

The Burmese plant is a middling-sized tree of elegant appearance but 
spiny. I have not met filler with ilowers or fruits and thereiore the 
identification must remain doubtful. 

Citrus, L\. 

Conspectus of species, % 

x Young shoots and norves pf leavos boncatti pubescent or pubcrulous'; flow- 
ers and fruits large, . C\ dccumma, 

x x All parts glabrous. 

0 Stye very abort. 

Flowers small ; stamens free ; petioles leafy and almost as long and as broad as the 

blade itself, C. ht/tinx, 

0 0 Btyfo as long as fche ovary or much longer, 
f Petals 8 to 10 lin. long. 


f The berries of P. (tttorulis, Miq,,, a specif nearly allied to IK angulaia, has pulp, 
but the dried ones appear pulpless. f 
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Leaves acuminate or acute, the petiole often winged; berries globular, without a 

knob ; filaments cohering by 3 — 1, C. Aurmtim. 

Leaves blunt or nearly so, the petiole not winged; berrios oblong to globose, with 

a knob, the skin usually thick ; filaments free or polyadelphous, 0, medico, 

t t Petals 3—4 lin. long. 

Calyx small ; berries globular, sweet or acid, the skin usually thin, 0. nobtlii, 

*1. C. decumana, L. sp. pi. H00 ; Boxb. EL Ind. III. 898 ; Hf Ind. 
FI. I. 516. 

Has. Often cultivated by Bormans, especially in the southern pro- 
vinces. % 

2. C. Hystbix, DC, Prod. I. 539 ; Hf. Ind. FL 1. 615. 

Hab, Not unfrequent in the tropical forests of the Martaban hills ; 
also in the adjoining Siamese province Kyouk-Koung ; often cultivated in 
native gardens. 

*3. C. AiTRAimTfei^ L. sp. pi. 1100; Hf. Ind. FL I. 515. 

Hab. Here and there cultivated in villages. 

4. C. Medica, L. sp. pi. 680; Boxb. FL Ind. III. 392; Hf. Ind. 
FL I. 514. exl. var. 4. 

Vab. a. GEBtriWA, Brandis Forest. Fl. 52. ; Hf. 1, c. 

Vab. /?. Limoktjm:, Brand. For. Fl. 52. 

Vab. y. aceda, Brand. For. Fl. 52 ; Hf. 1. c.— (C. acida, Boxb. Fl. 
Ind. III. 390). 

Hab. Var. y. apparently wild in the» Khaboung forests of the Pegu 
Yomah, west of Tounghoo (Brandis); the other varieties only culti- 
vated. 

*5. C. nobiiis, Lour. Fl. Cochin. 569 ; DC. Prodr. I. 540. ; Her 
Bot. Eep. t. 211 ; Andr. Bot. Eep. t. 608 {Au rantium Sinense, Bumph. 
Herb. Amb. II. t. 34 ; 0. medica var. 4 limetta, Brandis For. FL 52 ; Hf. 
Ind. Fl. I. 515). 

Vab. a. Sinense, {Aurmtkm Sinense, Eph. 1. c.), petioles simple; 
berries with a sweet or bitter pulp. Sweet lime. 

Vab. /?. Limonellus, (/ ifnonellus, Eumph. 1. c, t. 29 ; 0. limetta , 
Wight Ic, t, 958), petioles dlrorfc, winged ; fruits acid. Acid lime. 

Hab. Frequently cultivated in villages. 

Feronia, Oorr. 

1. F. elephantum, Corr. Act. Soc. Linn. V. 224 ; Boxb. Oorora. PI. 
II. 1. 141. and Fl. Ind. II, 411 ; Wight I<¥>n. t. 15. " Hf, Ind. FL L 
516. ’ ' •, , ’ . ■ . , / 

Hab. In the dry forests of Prome District.-— Fl, March, Apr, ; Fr. 
Octob. 

. IS 
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* Aegle, Corr. 

1. A. Mabmelos, Corr. Act. Soc. Linn. V. 224 ; Eoxb. Corom. PI. 
II. 1. 143 and FI. Ind. II. 579 ; Wight Icon. 1. 16 ; Hf. Ind. FI. I. 5f6 ; 
,Bcdd. FI. Sylv. t. 161. 

Hab. Much cultivated, especially in the Prome district, and said to 
occur wild in the forests also : I found the tree in those of the Toukyeghat, 
cast ofTounghoo. — FI. May; Fr. Octob. Nov. 

8WAWBEM 

* Conspectus of genera, 

( f 

Trib. I. SIMJJIUBEJ!. Ovary deeply lobed or the carpels distinct. 

* Stamens twice as many as petals. r 

0 Loaves simple. # 

Samadeiu. Calyx 3 — 5 ►parted. Disk largo. Stamens 8—10. Drupe variously winged. 
0 0 Leaves pinnate. 

ArL anthills. Calyx »5- cleft. Disk 10-lobcd. Starry ms TO. Fruit of 1 to 5 samaras. 

* * Stamens as many as petals. Leaves pinnate. Carpels drupaceous, 

0 Styles free or cohering at the bnso only. 

Deuce a. Disk 4-lobod. Stamens glabrous. Flowers cymose-racemoso. 

0 0 Stylos connate. Flowers in panicles. 

Piceasma. Disk thick. Stamens pilose. 

Eubycoma. Disk none. Stamens glabrous. 

Trib. II. FI OR A MN1EJE. Ovary entire, 2 — 5-ccllcd. 

Hakbihonia. Calyx 4— 5-cloft. Stallions 4 or 10. Ovary 4— o-cellod. Leaves pinnate, 
or pinnately 1 — 3-folialate. 

Balanites. Sopals o. Stamens 10. Ovary 5-ccllcd. Leaves bifoliolate, 

< 

Samadera, Gnortn. 

1. S. Indtca, Grcrtn. Fruct. II. t. 15(3. fig. inf. ; Wight III t. 68 ; 
Hook. Icon. PL t. 7 ; Hf. Inch FL I. 519. 

VaR, a, <3ENTJINA, peduncles about as long as the leaves ; drupes about 
2% in. long, smooth or slightly net-veined ; filaments in bud erect. 

Vae. /3. LI 7 CIDA, (Niota lucich , WallSj?l. As. rar. II. t. 168 ; Sama- 
dera lucida , Benn. in Hf. Ind. FL I. 519 y S^mipotal^ Seheff. Obs. phyt. 
88), peduncles shorter than the leaves ; drupes 1^ — 2 in. long, strongly net- 
veined ; filaments in bud twisted. 

IIab. Var, (3 . Upper Tenasserim, Moulmein. # 

if* 

r AilaEthUB, r>esf. 

1. A. Mal^baricts, DC. Prod. II, 89 ; Wight Icon. t. 1604 ; Bedd. 
; FL Sylv. 1. 122 ; Hf. Ind. FR I. 518. 

; < Hab. Bather rare in the tropical forests of the Khaboung valley, 
eastern slopes of Pegu Yoruah. Fr. Apr, . , # 
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Brucea, Mill. * 

Conspectus of species. 

Leaflets coarsely crcnato-toothed ; drupes about 2 lin. long, B. Sumatram. 

Leaflets quito entire ; drupes about 3 — 4 lin. long, ,B. mollis. 


1. B. Sumatrana, Iloxb. FI* Ind. I, 440 ; Hf, Ind. FI. I. 521. 
Hab. Tenasserim, Mergui (Grill.) 
i B. mollis, Wall.' Cat. 8483 ; Hf. Ind. FI. I. 521. 

Hab. In the drier and damp hill-forests of Martaban and Upper 
Tenasserim, at 3000 to 4000 ft. elevation. — El. March. 

Picrasma, Bl. • 

1. P? Jayaintca, Bf. Bydr. 248 ; Bonn, in Horsf. PI. Jav. rar. 197. 
t. 41; Miq. PI. Ind. Bat. 1/2. G£9. t. 28; Hf. Ind! FI. I. 520.— (P. 
Andamanica , Kurz And. Rep. App, B. IV ; Hf, 1 Ind. FI. I, 520). 

Hab. Frequent i*i the tropical forests from Martaban down to Tenas- 
serim and the Andalnai^ islands ; rare in those of the Pegu Yomah. — FI. 
March ; Fr. Begin of It. 8. * 

Eurycoma, Jack. 

1. E. lonqifoua, Jack in Iloxb. FI. Ind. ed. 1. II. 307; Griff. Wot. 
I)icot. 435; Hf. Ind. FI. I. 521.— (IS. Merguensis , Planch, in Hook. Loud. 
Journ. V, 583), 

Hab. Forests of Tenasserim from Tavoy southwards; Andamans 
(i teste Bonnet). • 

fearrisonia, R. Br. 

I. H. Bisnxetii, Bth. and Hf. Gen. pi. I. 314« Hf. Ind, FI. I. 519. 
— (Lasiolepis paucijitga, Benn. in Horsf. PL Jav. rar. 202. t. 42). 

Hab. Very frequent in the dry forests of the Prome district ; also in 

Martaban, Yoonzeleen, 2000 ft. (Brandis). — FI. Apr. 

• 

Bal&i^itos, l)ol. 

1. B. Boxbuboitii, PlaiWfi. m Ami. sc. nat. 4 scr. II. 258 ; Hf. Ind, 
FI. I. 522. — [Xmcnia Acgypiiacti, Koxb. FI. Ind. II. 253 ; B. Aigyptiaw, 
Wight Icon. t. 274, non Del.), 

Vab. /}. obacilis, branchless slender and glabrous or nearly so ; inflo- 
rescence more glabrous than in the normal form and only puberulous, tfye 
peduncles and pedicels all very slender. • 

Hab. Ava ; var. /?. in the Prome District. — FI, Apr. 

. ochnaceA 

Conspectus of genera. , , • 

Mb. I. OGENEM Ovary 2-10-c^led, with a solitary ovule iu each cdll, Alba-, 
men none* 
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Ochna. Stamens indefinite. Drupes 3 to 10, seated on the enlarged torus. Corymbs 
lateral. * 

Gomthia. Stamens 10. Drupes 3 — 5, seated on the enlarged torus. Panicles terminal. 
Tetramerista. Flowers 4-merous. Stamens 4. Fruit a coriaceous 4-seeded berry? 
Trib. II. EUTREMIDEJE. Ovary half 5-cc]led, with 2 ovules in each cell. Seeds 
with albumen. > t ' 

Ecthmis. Stamms 6. Kacemes terminal. 

Ochna, Schreb. 

* Conspectus of species. 

• Stjflos free at the summit for nearly a line length. 

Fruiting sepals erect-conniving ; filaments as long or longer than the anthers ; 


tree, 0. Andamanica. 

* * Styles united to the apex. , 

x Filaments as long or longer than the anthers. 

Petals usually 5 ; fruiting sepals reflexed ; treo, , .0. Walliehii. 

Petals 5 ; fruiting sopals ercct-connivent ; dwarf shrub, 0, fruticulosa, 

x x Filaments almost 4 tirnos shorter than the authors. 

Petals usually 7 — 8 ; fruiting sopals croct-conniving ; tree, 0. sqmrrosa. 


1. 0. akdamanica, Kurz in Journ. As. Soc. Beng. 1872, 295. 

Hab. Frequent in the tropical forests of the Andamans.— FI. March ; 
Fr. May, June. 

2. 0. SQtrABEOSA, Roxb. Corom. PI. 1. 1. 89 and FI. II. 643 ; Wight 
HI. t. 69. (0. lucida, Lamk. Dicot. IY. 510). 

Hab. Ava (Mrs. Col. Burne'y). 

8. 0. WAiiHcnn, Planch; in Hook. Loud. Journ. V. 650 ; Hf. Ind. 
- FI. I. 524, exd. syn. Colebr. and Kurz. (0. obtmata, Wall. Cat. 28051; 
0. lucida, Griff. Not. S)icot. 464). 

Hab. Very frequent in the tropioal forests of Martaban and Tenas. 
serim ; less so along the eastern and southern slopes of the Pegu Yomah. — 
FL March ; Fr. Apr. May. f 

4. 0. FBUlicniiOSA, Kurz in Journ, As. Soc. Beng. 1872, 295. 

Hab. Frequent in the open forests, especially the eng-forests, all over 
Pegu and Martaban. — FI* Apr. May; Fr., June, t July. 

Doubtful species. 

1. 0. pamflora, Griff. Not. Dicot. 464. * 

^ Hab. Forests of Moulmein. 

Referred by-Bennet as a variety to 0. WalliohU, from which it seems 
to differ by its smaller flowers. I have not seen a specimen and the reflexed 
sepals seem to confirm Mr. Beunet’s conclusion. 

, 2. OJ Jraiipes/Planck. in Hook. Bond. Journ. Bot. Y. 652; Hf. 
lad. SI 1. 625. 

„ c ' H*3.P4gu. ■ ■ , 
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Gomphia, Schreb. 

1. G. SuMATEiNA, Jack. Mai. Misc. V. 29 ; Hf. Inti. PI. I. 525.— 

J &. Sumatrensis, Planch, in Hook. loon. t. 712 ; Ochna crocea, Griff. Hot. 
licot. 463). 

Hab. Tenasserim, Mergui, along the sea-coast of the island Madamaca, 
Pator. (Griff.). ■ 

*2?. B. — Mr. Bennet has a Tetmmerista glabra var. sagittate, based 
upon Ancistrocladus ? sagittatm, Wall. Cat. 1055, a plant which I have not 
seen, and which on account of its sagittate-based leaves cannot be a Tetrar 
merista. He gives Tenasserim as one of the localities for it. , 


* BTTRSERAOEM 


(In Burmese species the fruit is an indehiscent drupe.) 


Garuga. Torus broadly billing tho ureeolate calyx-tube. Calyx 6-cleft. 

Bumera. Calyx small, 4— 9-pa^ed. Stamens 8—12, inserted at tho base of the 
annular disk. , 

Canahium. Calyx 3-(rarely 2 — 6) cleft, valvate. Petals 3 — 6. Stamens 6 — 10. 
Drupes ovoid, more or less 3-angular, with a bony or hard putamen. 


Garuga, Boxb. 

1. G. mhbata, Eoxb. Corom. PI. III. t. 208 and FI. Ind. II. 400 ; 
Bedd. PI. Sylv. 1. 118 ; Hf. Ind.. FI. I. 528. 

Vae. a. oentina, more glabresoenf ; drupes glabrous. 

Yab. p. mollis (Q. mollis, Turcz. in Bull. Nat. Mosc. 1858, 457), 
more pubescent or villous, the drupes densely villous or pubescent. * 

Hab. Common in the mixed forests all over ifurma from Chittagong 
and Ava down to Tennasserim and the Andamans, up to 3000 ft. elevation ; 
var. p. with the typical form. — FI. Febr. March ; Fr. Begin, of E. S. 

Bursera, L. • 

1. B. sebbata, Wall, in ^rass. Linn. Soc. XV. 862. t. 4. ; Hf. lad, 
FI I. 530. — (Li/monia pentagfha, Boxb. FI. Ind. II. 382). 

Hab. Frequent in the trofioal forests, especially along choungs, of the 
eastern slopes of the Pegu Yomah and Martaban. — FI, Apr. 

•* • * 

Canarium, L. 

* Stipules subulate, entire, very deciduous. 

Leaflets serrulate ; disk-glands smooth, 6, free^cohering by fairs, .... (7. euphgU m. 

Leaflets entire ; disk-lobes 3, hairy, united into a cup, C. Bwgalatoe, 

* * Stipules 2-cleft and pectinately cut, persistent. • 

... Young buds covered by the crimson velvety bracts; leaflets entire and senate, 

. ,C. mcinw-brafteatm. 
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* 

1. C. EUHTYU/tJM, Kura in Journ. As. Soc. Bing. 1872, 295 ; Hf. Ind. 
PL I. 535. 

Hab. Frequent in the tropical forests of South Andaman, — FI. June. 

2. 0. BENOAiEifSE, Boxb. FI. Ind. III. 136 ; Hf. Ind, FI. I. 634. * 
Hab. Very rare in the moister tipper-mixed forests of the Pegu 

Yomah. 

3. C. coccmEO-BEACTEATtFM, Kurz in And. llep. App. B. 4. *and 
Journ. As. Soo. Beng. 1872. 296 ; Hf. Ind, FI. I. 536. 

Hab. Bather rare in the tropical forests of South Andaman. — FI. 
May. # 

N. B. — 0. nitidum, Bonnet = C. patentmmym, Miq. ; 0. jfrandijto- 
rum, Bennet = C, Maltussan, Miq. Besides these Maingay’s No. 310 = 
C. eupteron, Miq., and ejusd. No. 307 = <C. rugosum, Miq. 

MJSLIACEM 

C 

Conspectus of genera* 

A. Ovary-cells 1 — 2 ovulcd. Seeds not \finged. 

Trib, I. MELIEJE. Stamens united into a tube. Albumen thin, fleshy. Cotyledons 
thin, leafy or plano-convex. 

* Capsule loeulicidally 5-valved. 

M un ii on u. Calyx-lobes 5, almost leafy. Petals adnato to the elongate staminal tube. 
Disk tubular, sheathing the ovaiy. Leaves pinnate or pinuatoly 3-foliolate. 

* * Fruit a drupe. 

Melia. Calyx 5—- 6-parted. Petals free. Disk annular. Drupes containing a single 
1 — 5-celled putamcn. Leaven pinnuto or decompound. 

Cipadehka. Calyx 5-toothod. Petals free, short. Dislj cupular. Dnipcs containing 
5 horny pyrenes. 

\ib. II. TIilCIULIEJE . « Stamens united into a tube, very rarely free. Ovary-coils 
with ono or two, mroly more ovules. Albumen none. Cotyledons thick. 

* Disk free, tubular or cylindrical. Stylo usually elongate. 

0 Loavos pinnate (leaflets 5 or more). 

Dysoxylon. Calyx small, 4- or 6 -toothed, opened while in young bud. Petals valvate, 
free. Ovary 3— 5-celled. Capsule pear-shaped, opening loeulicidally. Arillus 
none. * c 

Didymochiton. Calyx small or large, consisting of V- 7 distinctly imbricate sepals. 
Petals valvato, adnato to the lobod or tootlfod stamCnal tube for nearly | of their 
length. Capsule globose, berry-like, opening loeulicidally. Arillus none. * 
Schizo ciuton . Calyx usually campanulato, obscurely 4- rarely 5-toothed, oj^n already 
in bud. Petals valvato or imbricate, united for $ to nearly of their length with 
the toothed or lobed staminal tube and appealing tubular. Ovary 3— 4 -colled. Cap- 
sule usually pyriform, opening loeulicidally. Arillus complete or incomplete. 

0 0 Leaves pinnately 3-foliolato. 

Sandoricum. Calyx tabular. Potajs imbricate. Borry globular, indehiscent. 

* * Disk none, or annular or stalk-like, or confluent with tho staminal 

* tube. Stylo usually short or none. 

f Anthers included, or almost included in the staminal tube, Seeds 
. ' , * urillate. 1 
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II 

Aglaia. Petals 5. Antherl^s many. Ovary 1—3 -celled, Berry 1 — 2-celled, indc- 
. hiscent. *■ 

Amooiia. Petals 3—5. Authors twice as many or more than twice as many as petals, 
• Ovary 3— 5 -celled. Capsule leathery, opening loculicidally. 

f f Anthers exserted or the filaments upwards free, 

Waisuba. Petals 5. Berry indehiacent or folUcular-dohiscing along the suture. 

% Soods arillato, 

B. Ovary-cells 3- to many-ovuled, Seeds usually winged. 

Trib. \TL 8 WIETENIEJE. Stamens united into a tube. Albumen present or not. 

Loaves pinnate. # 

Cakvi'A. Petals 4 or 5. Ovary-cells with G to 3 ovules. Capsule usually large, thick 
coriaceous, opening loculicidally. Seeds very large, with corky testa, without 
arillus, not winged. 

Soymida. Totals 5. Staminal tube icup-sb aped, 10-lobed, the lobes 2-toothod. Disk 
rather broad. Soods winged at both ends. Albumen none. 

Chickkassia. Petals 4 % or 5.. Staminal tube cylindrical, iO-crenate. Disk none. 

Seeds winged h'lovft iy bunion none. 

Trib. IV. CEBRELEJE. Filaments free, insor^ed outside of the disk. Valves of 
capsule separating from the axis. Seeds many. Leaves pinnate. 

Cediiela. Petals erect. Stamens 4— G. Disk raised or thin, Ovary 5-colled. Cap- 
sule opening septicidally, Seeds winged. 


Munronia, Wight. 

1. M. Wallichti, Wight.* 111. luck. Bot. 147 ; Hf. Ind. FI. I. 543.— 
(Turraea pinnata, Wall. PI. As. var. II. 21. t. 119 ; Bot. Mag. 1. 1413 ; 
M. Neilfterrica, Wight III. I. 147. t. 54). 

Hab. Rare on shady moist sandstone-rocks i» the tropical forests of 
the central parts of the Pegu Yomah (Touug-nyo choung).— FI. March. 


Melia, L. 

Conspectus of specks. 

* Leaves simply pinnate. Qvaff 3 -celled. 

LoafletB ontiro, .1?. . M. cxeeha , 

Leaflets serrate ; drupes small, by abortion one-cclled and 1 -seeded, . . M. Azadiraehta . 
4 * * Leaves twice pinnate. Ovary and dnqm 5—8 -ceded, some of the cells m fruit 

fi umhlly empty. 

x Drupes about $ in. long, oblong or elliptical. 

Leaflets sorrate ; staminal tube blue or dark lilac, slender, glabroi^ outside, fbdut 3 lin. 

long, Azedarach. 

x x Drupes large, 1 in. long or longer. Staminal tube whito. 

Drupes ovate, hardly £ in. thick, 5 or fewer-celled? staminal tube about 1 J— 2 lin, long, 

glabrous outside ; leaflets cronate or ultimately entire \M. dubia. 

Drupes twice as largo, almost globose-obovoid, 5— 8-cellod ; staminal tube 2 lin. long, 
woolly at the summit ; flowers larger, scurvy-tomentose outside, , , ,.M, Bimanrn. 
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1. M. exceisa, Jack in Mai, Mice. 1. 12 ;%riff, Not. Dicot. 499 ; 
Hf. Ind. FI. I. 644. 

Hab. Tenasserim, Mergui, probably cultivated.— FI, Decb. t 

2. M. Azadibachta, L. sp. pi. 660; Roxb. FI. Ind. II. 894; Griff. 
Not. Dicot. 600 ; Bedd. FI Sylv. 1. 14. ;'Hf. Ind. FI. I. m.-(Azadirach 
ta Indica, A. Jnas, in Mem. Mus. XIX. 1. 18 ; Wight Icon. 1. 17). 

Hab. Not (infrequent in the dry forests of Prome District, especially 
on the higher ridges of the Yomah ; also Ava.— FI. March. 

8. M. Azedabach, L. sp. pi. 550; Roxb. FI. Ind. II. 396 ;,Bot. 
Mag. 1. 1066 ; Wight Icon. 1. 160 ; Bedd. FI. Sylv. 1. 13 ; Hf. Ind. FL I. 
544.— (MeKa smpenirens, Sw. Prod. 67 ; Roxbc FI. Ind. II. J®5 ; Bot. 
Beg. t. 643 ; if. sambucina, Bl. Bydr. 162). 

Hab. Prome and Ava, in and around, villages, apparently only culti- 
vate, wild in the adjoining Siamese provinces.— FI. Febr. March ; Fr. 
March, Apr. 

4. M. Bibmanica, Kurz in Journ. As. Soc. Beng, 1874. 183. 

Hab. Frequent in the tropical forests of Martaban.— FI. Maroh, Apr. ; 
Fr. Apr. May. 


Cipadessa, Bl. 

1. C. bacoipera, Miq. in Ann. Mus. Lugd. Bat. IY. b .—(Melia hoc- 
cifera, Roth. Nov. sp. 215 ; Ekelergia Indica, Roxb. FI. Ind. II. 392 ; O. 
frutiem, Bl. Bydr. 162 ; Hf. IncL'Fl. I. 545 ; Mallea Bothii, A. Juss. in 
M&n. Mus. XIX. 222. 1. 13. f. 6). 

Vab. a. Rothii, leaflets coarsely serrate or serrate-toothed. 

Vab. /J. inteoerbima, leaflets all entire. 

. Hab. Var. ] 8 . Ava, Taong-dong (Wall,)— FI. Nov. 

Dysoxylum, Bl. 

Conspectus of species, 
x Flowers in panicles. 1 

Calyx petals and reproductive organa perfectly glabrShs, D, bimetariferm. 

Calyx petals and staminal tube minutely pubescent; ,J), procerum, 

x x Flowers in spites or racemes. ■' 

Spikes arising from the trunk or old branches, densely flowered ; leaflets opposite or 
nearly bo, pale green, D. cmliftmm. 

1. ft. BiNECjABimUM, Bedd. in Linn. Trans. XXV. 212 ; Hf. Ind. 
FL l 646.— (Chwea binectarifera, Roxb. FI. Ind. II. 240 ; D, macrooar- 
pm, Thw. Ceyl. PI. 00? Bedd. Sylv. 1. 160 ?J. 

Hab. Chittagong; forests of South Andaman? (leaves only).— FI. 
June; Fr. Febr. 

2. D. pitocKBUM, Hiem in Hf. Ind. FI. t. 647.' 
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Had. Rare in the topical forests of the southern slopes of the Pegu 
Yjomah ; more frequent in those of Tenasserim,— PL Decb. , 

iY B. — D, Irevipes , Hiern = D, costulatmn, Miq., in spite of a 
slight difference in the indumcnt of ovary and tube. 

8. D. CAOniFLOiiUM, Hiern in Ilf. Ind. FI. I. 549, 

Hab. Tropical forests of South Andaman. 


SchizooMton, Bl. I 

Conspectus of species. * 

♦ flowers almost sessile or vory shortly and robustly pedieellod. 

Leaflets quite glabrous ; anthers 6, $ ..Sck dysoxylifolius. 

Leaflets softly pubescent beneath ; anthers G — 7, Sck grandijhrm . 

* * Flowers on si wider pediAls. ^ 

Young parts and panicle a^id also the under-surface of leaves pubescent, Sck paniculate 

1. Sen. nrsox^iiFOjjrs, Kurz in Journ. As. Soe. Bong. 1871. 49.— 

( Chisogeion dgsoxylij alius, Hiern in Hf. Ind. FI. I. 551). 

Hab. Upper Tenasserim, Thounggyeen. — FI. March. 

2. Sch. OHANDiFLORtis, Kurz in Journ. As. Soc. Beng. 1872. 296. — 
(Cliisogeton grandifiorus, Hiern in Ilf. Ind. FI. 1. 552). 

IIab. Frequent in the tropical forests of .Martaban and Tenasserim. — 


FI. March, Apr. 

3. Sch. paniculattjs, Hiern in Hfc Ind. FI. I. 552,— (Gmrca pani - 
culata , Roxb. FI. Ind. II. 212). 

IIab, Burmah, probatdy Martaban (Brandis) ; Tenasserim, Tavoy 
(teste Hiern) ; Ava, on'Taong dong (Wall. Oat. 80£9. pp. mixed up with 
C hie kvass ia leaves), 

AT. B.—C/wocJieton holocalgx , Hiern = ScUzocliiton patens, Spreng. 


Sandoricum, Cav! 

1. S. Indicum, Oav. I)iss*Vfi. t. 202. 203 ; Roxb. FI Ind. II. 392. 

and Corom. PI. III. t. 261 ; iff. Ind. FI. I. 553. 

§• * 

% Hab. Indigenous in the tropical forests of the southern slopes of the 
Pegu Yomah and in Tenasserim ; much cultivated in Burmese villages.— 
FI. Jan. ; Fr. Apr. May. 

Aglaia, Lour. 

Conspectus of splits* 

* Inflorescence and often also the other parts more or less scaly especially ^hilo 
young, 

x Leaflets usually in 2 or 1 pair with an odd one, nearly glabrous. 

19 
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* 

Leaves pinnately 3-foliolate ; panicles short and pedunclod ; scales of younger parts 

pale coloured, , A , Ghittagonga, 

, Leaflets in 2 pairs with an odd one ; scales of younger parts pale coloured ; panicle small 

sessile, . . . . A. Andaman>' M, 

Leaflets in 2 pairs with an odd one ; scales of younger parts rusty brotyn ; panicles 
ample, about as long to half as long as the lJaves, ra thev long-pcduncled, A .paniculate, 
x x Leaflets usually in 8—5 pairs with an odd one, beneath densely 
silvery or oopj>ery scaly. 

Panicle ample, densely silvery or coppery lopidote ; flowers sessile, *A. argmtea . 

* * , Calyx pedicels and usually the whole inflorescence rusty puberulous or 

tomentoso from short stellate hairs. 

• x Leaflets in 6 — 8 or more pairs. 

Leaflets beneath minutely and indistinctly scaly-tomentoso, glabrescen^ the lateral 
nerves all sharply prominent beneath ; panicles, etc. rusty puberulous ; flowers pe- 

dieellod ; berries tawny velvety, , , A . cramnema . 

leaflets beneath sparingly fascided-hairy, petiole panicle and nerves beneath densely 

rusty tomentose, A. Griffiths 

x x Leaflets in 1 or 2 pairs with an odd one, rarely 1-foliolato. 

Panicles slightly stellately pubescent, soon glabrous ; calyx and pedicels glabrous ; 
net- venation conspicuous, . . . t * A . ohgophylla . 

1. A, Ghittagonga, Miq. in Ann. Mus. Lugd. Bat. IV. 44. 

Hab. Tropical forests of Chittagong and Arracan. 

N. B. — Hiern apparently identifies the fruiting specimens No. 13 of 
Hb. Hf. and Th. with the perfectly different flowering ones collected by 
Griffith (viz. Nos. 1074 and 10GG Hb. Griff.) which belong to my Amoora 
lactescent . 

2. A. Andamanica, Hiern in Hf. Ind. FI. I. 555. 

Hab. Not unfrecpicnt in the tropical forests of the Andamans. — Fr. 
Febr. 

3. A. panjcbxata, Kurz Hb. 2043. 

Hab. Bather rare in the tropical forests of the Pegu Yomah ; Tenas- 
serim (Helf. 1036-1037). # 

4. A. AEGENm, Bl. Bydr. 170 ; Miq. in Ann. Mus. Lugd. Bat. IV. 

54. *. 

IIab. Bare in the tropical forests of. the eastern slopes of the Pegu 
Yomah. 

5. A. CBAasxcfBETiAj K Ur z in Hf. Ind. FI. 1, 55G. — (Cupcmia sp t Wall. 
Cai 8067. B). 

IIMb. Tenjsserim (Helf. 1038). 

6. A, Gbiotthii (A. minutiflora , /?. OriffUUi , Hiern in Hf. Ind. FI. 
557 ; Euphoria exstipulata, Ggiff Not. Dicot. 547. 

, \ Hab* Temisserim (Helf. 1039); Mergui (Griff.). 

4 7. A. obKMiPHihLA, Miq. Suppl. FI. Sum. 50f and Ann. Mus. Lugd. 

Bat. IV, ih^(Melima Singapurmna, Wall, Cat. 4887). 
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Hab. Tenasserim (Helf. 1046). 

I have only fragments of the Wallichian plant, which so far agree. 

A* Roxlurgkiana , as understood by Mr. Hiern, is a heterogeneous 
assemblage which, besides the above, includes also the Khasyan A, mdulata^ 
Miq. Ann. Mus. Lugd. Bat. IV* 44 (= Milnea sp. 17. Hf* and Th., 
referred by Hiern to A . edulis). 

Amoora, Iioxb. 

Conspectus of species . 

* Petals 3. Anthers 6 — 8. 

x Flowers sessile, spiked, the male spikes forming large panicl^* 

Leaflots shortly acuminate ; fertile spikes simple, many-flowered ; malo flowers about 

4 lin. in^tiameter, the staminal tubo entire at the apex, A. Eohituha . 

x x Flowers pedicellcd, cymoso or nicemose-cymoso and panicled, 

0 Male panicles amflje, as long to half as long as the leaves. * 
Leaflets shortly acuminate, thin coriaceous, the nerves prominent on both sides, the 

veins and net- venatiojrf distinct, a. spectabilU. 

Leaflets blunt, smaller, coriaceous, the nerves above hardly visible and impressed, the 
veins and net- venation obsolete ; fertile spikes few-flowered ; flowers about 2 lin. 

in diameter, the staminal tube slightly 3-tootlied, , .A. cucullata . 

0 0 Panicles slender, shorter or as long as the petiole. 

Leaflets green, conspicuously nerved and net- veined on both sides; flowers longpedicol- 
led ; panicle very lax, densely lepidote, A. lactescent. 

* * Petals 6. Stamens 10. 

Panicles shorter than the petiole, like tho petiole densely lepidote ; leaves sparingly 
lepidote beneath, * * A. dymxyloides. 

1. A. Bohituca, WA. Prodr. 1. 119 ; Bedd. FI. Sylv. t. 132 ; Ilf. 

Ind. FI. I. 559 .—{Andersonia llohitulca , Iioxb. FL Ind. II. 213 ; Griff. 
Not. Dicot. 507. t. 589. f. 3). • 

Hab. Frequent in the tropical forests of the eastern slopes of the 
Pegu Yomah, and from Martaban down to Tenasserim, up to 3000 feet 
elevation.— FI. Apr. May. 

2. A. BFECTABlLis, Miq. Ann. Mus. Lugd! Bat. IV. 37 ; Hf. Ind. FI. 

1.561. . * 

Hab. Eangoon {teste Hieffi). 

I have seen no Burmese specimens ; the original Wallichian tree came 
from Assam (Gwalpdra) and not from Nepal. 

3. A. cucullata, Roxb. Corom. PI. 111. 54. t. 258 ; Ilf. and Ind. FI, 

I, 560. ( Andersonia cucullata , Iioxb. FI. Ind. III. 212). ' 

Hab. Forests of Lower Pegu and Tenasserim. — FL Sfpt. 

4. A- lactescent, Kurz MS. ' 

Hab. Rather rare in the tropical fofests of Martaban, east of 
Toungoo (HE Kz. 1381). 

5. A. uysoxYLOXUis, Eurz MS. 

Hab. Martaban, Yoonzeleen, at 900 feet elevation (Brattdis). 
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Walsura, Roxb. 

Conspectus of genera . 

Subff. 1. EUWAZStJUA . Borries indehiscont or only very slowly and incompletely 
dehiscing along the sutures, usually velvety or tomontose. 

* Panicles densely pubescent. Young shoots and petioles of young teams pukrulous . 
Petals pubescent ; filaments fiat, at the very broad base somewhat coherent, , 

, , TV- triehostemon. 

* * Panicles minutely puherulous ; leaves and petioles glabrous. 

0 Loaves coriaceous or firmly ehaiiacoous. 

Leaves beneath usually wliite-aroolatu within the net- venation ; filaments broadly lan- 
ceolate^ sprinkled with minute hairs, . , W. robust a* 

Leaflets uniformly glaucous beneath ; filaments linear/ densely pubesf7mt ; flowers 

larger, W. hypoteuea. 

» 0 0 Leaves tliin chartacoous or 0 almost membranous, the not-venation 

very thin and inconspicuous. 

Leaves acuminate, uniformly glaucous beneath ; young iruits acuminate, greyish 

velvet}^ v W. oxyearpa. 

Subg. 2. J1EYNEA, ltoxb. Berrios dehiscing along the sutures, usually glabrous. 
Glabrous or pubescent ; leaflets in 3 — 6 pairs ; panicles long-peduncled, .... IV. trijuga. 

1. W. TBiCHOSTEMOtf, Miq. in Ann. Mus. Lugd. But. IV. 60. — (W. 
rillosa , WA. Prod. I. 120. in adn., nomen nudutn ; Hf. lnd. FI. I. 561.) 

Hab. Frequent in the eng and low forests from Pegu and Martaban 
down to Tenasserim ; also Ava.— FI. March, Apr. ; Fr. May, Juuo. 

N, B. — Wall. Cat. 8118 horn Sylhet, which, according to Hiern, 
differs from the known species of Walsura , is W. tubulata, Hiern. 

2. W. eobtjsta, Eoxb. FI. Ind. II. 386 ; Hf, lnd. FI I. 565. 

Hab. Rather rare in the tropical forests of the eastern slopes of the 
Pegu Yomah, but frequent in those of Martaban down to Tenasserim and 
the Andamans. — FI. May ; Fr. July. 

3. W, HYPObEUCA, Kurz in Journ. As. Soe, Beng. 1872. 296 excl, 
fruct. ; Hf. Ind. FI. I. 564r 

Hab. Frequent in the tropical* forests of the Andamans. — FI. May, 
June. 

4. W. oxycabpa, Kurz MS. 

Hab. Not unfrequent in the tropical forests of the Andamans. 

5. W. TEiJtJOA ( Heynea trijuga y Roxb. Coyom. Pi III. 56. t. 260. 
and FI. Ind. II. 390 ; Bot. Mag, t. 1738 ; Hf. Ind. FI. I. 565 . — (JHeynca 
guinqSjuga, Rcycb. FI. Ind. II. 391). 

Vab. a. oenuina, all parts (also the panicle) quite glabrous, or only 
$he young shoots slightly pubescent ; leaflets in 3 to 6 pairs. 

’ Vail /J. pubescms, (WaUura pulescens , Kurz in Jbum. As. Soc. 
Beng, 1872, 397), all softer parts, inflorescence, and under surface ofleaves, 
softly pubescent ; leaflets usually in 4 pairs. 
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Hab. Var, a, Upper Tenasserim ; var. /?. rather rare m the tropical 
forests along the eastern slopes of the Pegu Yomah, and in the Martaban 
hills, up to 2000 feet elevation.— JFl, Pebr. March j Fr, Apr, 

Cai&pa, Aubl. 

Conspectus of species. 

Leasts more or loss ovato ; flowers 5-morons, about 2 lin, across, Molmoensis. 

Leaflets obovato to obovato-obloug ; flowers 4 -morons, about 4 lin. across, , , V, obovatn . 

L C. Molbccensis, Lam. Encycl. Metli. I. 021 ; DC. Prod. I. 62G. 
( Granatum liltoremx ) Ruinpli. Herb. Amb. t, 01. ; Xylocarpus Granatum ) 
Koen. Naturf. XX. 2 ; A. Juss. in Mom, Mus. XIX, 211 j Miq. Inn. Mus. 
Lugd, Baff). 

Hab. Not imfrequent along the rocky and sandy shores of the Anda* 
mans, especially along tfie western side. — Fr. Apr. May. 

2. C. OJBOVATAf Bl. Bydr. 170.' (Xylocarpus obomtus, A. Juss. in 
M6m. Mus, XIX. 841 j Miq.^in Ann. Mus. Lugd. Bat, IY. 02 ; Xylocarpus 
Granatum , Roxb, PI. Ind. II. 240 ; Monosoma littorata , Griff. Not, Dicot. 
502. t. 588, f. 3. ; Guarea oblong if olia } Griff. Not. Dicot. 503 ?). 

Hab. Frequent in the littoral forests, especially the tidal ones, all along 
the shores, from Chittagong down to Tcnasserim and the Andamans. — FI. 
June, July j Fr. Apr. May. 


Chickrassias A. Juss. 

1. Ch. TABTJLABIS, A. Juss. in M&n. Mus. XIX. 251. t. 22. f. 27 ; 
Wight 111. t. 56 ; Bedd. FI Sylv. t. 9 ; Hf. Ind. FI. I. 56 $.~(Sivietenia 
ChicJcrassa } Roxb. FI. Ind. II. 399). • 

Var. a. (hnuina, leaver and panicles glabrous ; capsules greyish, wrin- 
kled-rough. 

Yar. /3. veluthsta ( Chickrassia velutina , Room. Syn, monog. 1. 135 j 
Kurz in Jouru. As. Soc. Bong. 1$73. 05), all* softer parts, as well as the 
panicle, softly pubescent j capswles*black, almost smooth. 

Hab. Var. a, Rather rare in the tropical forests of Chittagong and 
Pegu down to TenasseriA j also* Andamans ; var. fi, frequent ia the dry 
forests of Pronto and Pegu, here entering also the upper mixed forests.— PL 
Sept. ' 

Soymida, A. Juss. f 

1. S. BEBBXFTJ6A) A. Juss, in M6m. Mus, XIX. 251. t 22, f. 20 ; Bedd. 
Pl. Sylv, t. 8; Hf. Ind, FI. I. 567*— (Supetenia febrifuge Roxb.. Corom, 
PL 1. 1. 17. and PL Ind. II. 398). 

Hab. Burmah (in Hb. Brandis, without locality, probably Prome).— 
PL March, Apr. ; Fr, Jul Aug, 
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Cedrela, L. 

Conspectus of species. 

* Seeds winged at both ends. Leaflets entire. . t> 

Calyx minute, tho sepals rounded, hardly \ lin. long ; leaflets usually on long slender 

petiolules, * * . , , . ,C. Toona. 

Calyx largo, the sepals 1J lin, long, rather acute ; leaflots usually shortly petiolulod, 

. , C. multfiuga. 


* * Seeds winged only below. 

Leaflets serrate or serrulate ; calyx minute, C. serrate. 

1. C, Toona, Roxb. Corom. PI. III. t. 238 and FI, Ind. I. 635 ; 
Wight. Icon. t. 161 ; Brand. FI. Sylv. 72. t. Id, Bedd. FI. Sylv. t. 10 ; WA. 
Prod. I. 124.— (G. febrifuge, Bl. Bydr. 180; Miq. in Ann. Mcfs. Lugd, 
Bat. IV. 63 ; C. Teysmanni , Hort. Bog. 1^33 ; Miq. 1. c.). 

Hab. Rather rare in the tropical forests of thfc Pegu Vomah, frequent 
in those of Martaban; also Chittagong and Arracaa—Fl. March, Apr.; 

Fr. Oct. Nov. * « 

2. C. multijuga, Kurz in Journ, As. Soc. Beng. 1872. 297. 

Hab. Rather rare in the tropical forests of the eastern slopes of the 
Pegu Yomah, west of Tounghoo. — FI. March. 

3. C. serrata, Royle. 111. Him. PI. 144. t. 25.— (0. serrulate , Miq, 
Suppl. FI. Sum. 508 and Ann. Mus. Lugd. Bat. IV. 64 ; C. lonyifolia, 
Wall. Cat. 1273). 

Hab. Ava. « • 

The identification of C. serrulate , Miq. (which is the same as Wallich’s 
plant) with C. serrate, Royle, open to future ihquiry. 


CHAILLETIA CEAE. 

Chailletia, PC. 

Conspectus of species. 

x Nerves and net- venation beneath more or less conspicuous. 

Cymes cluster-like and almost sossilo ; leaves* gram, cuneatoly narrowed into a very 

abort petiole, - Oh. gelonioittes. 

Cymes spreading, peduncled ? ; leaves dark-brown in a dri<*l state, . . . . Oh. macropetala . 

' x x Serves and net-venation beneath very faint and almost impressed. 
Cymes on a peduncle 2—3 lin. long ; leaves brown .in a dried state, ‘shortly petioled, 

. , Ch. Selferiam . 

1, Ch. GELOpxomEs, Bth. and Hf. Gen. pi. I. 341. and Hf. Ind, FI. 
I. 570 exd. syn. Miq. (Moacurra gelonioides, Roxb. FI. Ind. II. 70 ; DC. 
Prod. XV/2. 227). * * 

: ; JUm Chittagong. 

5 1 TS, B.—Ch Sumatrana , Miq. has fruits only one-third or one-four(.h the 

jpf fcho&e of Ch, gelonioides, not to mention other points of difference. 
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2. Ch. macbopetaxa, Turcz. in Bull. Mosc. 1863. 611. (longipetah) ; 
Rf. Ind. FI. I. 571. 

Hab. Tenasserim, Mergui. 

* 3. Ch. HEiiFEEiAKA,%urz in Joum. As. Soc. Beng. 1872. 297 ; H£ 
Ind. FI. I. 570. * 

Hab. Tenasserim, Tavoy, Moulmoin, etc. 

OLACINUM 
Conspectus of species. 

Sulord . I. Olaceje. Stamens as many or twice as many (rarely*fewer) as 
petal^and opposite to them, 

Trib . I. EU-OLJCEJE. Stamens anisomcrous, or isomerous. * Ovary 2 — 5 -celled at 
the base, 1 -celled at tho^pex or completely 1 -celled, tho placenta central with 2—5 
pendulous ovules. 

* Stamens twiccPas many as potals, or if fewer, accompanied by staminodcs. 
Ximenia. Calyx not enlarging after flowering. Stamens all perfect. 

Olax. Calyx enlarging and enclosing the fruit. Perfect stamens 3, rarely 5 ; staini- 
nodes 6 or fewer. 

* * Stamens as many as petals. Staminodcs none. 

x Fruiting calyx much enlarged, adnato to the drapo. 

Eeytiuiopalum. Ovary 1 -celled. Tendril-bearing climbers with 3-nervod leaves. 
Steombosia. Ovary to near the summit 3 — 5-celled. Trees with penninorved loaves, 
x x Calyx in fruit unchanged. 

Anacolosa. Disk in fruit much enlarged, adn^te to the drupe and resembling an en- 
grossed adnate calyx. Potals almost. Ovary 1 or imporfeotly 2-ceTled. 

Trib. II. 0P1LIEJE. Stamons isomerous. Ovary 1 -celled with a single ovule. Flow- 
ers hermaphrodite. 

* Perianth dicMamydeous , t. e. c omitting of calyx and corolla. 

Canberra, Spikes axillary, without bracts. Calyx inconspicuous, shortly 4-lohod ; corolla 
gamopefalous. Stamens 4, alternating with as many hypogynous scales or glands. 
Natsiatopsis. Spikes axilliiry, without conspicuous bracts. Calyx 4-lobed. Corolla 
gamopetalous. Stamens 4, free. Staminodes nose. 

Opilia. Inflorescence while young ’conspicuously imbricate-bracted. Potals free. 
Filaments filiform. Staminode^. 

* * Perianth monochlamydcous . 

Lehontieub, Inflorescence ^vhile young conspicuously imbricate-bracted. Flowers 
4-merous. Filaments very short, eomplanato. 

Champereya. Inflorescence with very deciduous minute bracts. Flowers 5-merous. 
Filaments slender, exsorted, 

Subord, II. Icaoinejb. Stamens as many as petals andi alternating with 
them . * 

Trib. III. EV-ICACINEJE, Cotyledons small oi^lilated, Troes or erect shrubs. 

* Calyx minutely toothed or lobed. Petals usually glabrous. f 

Stemonttrus. Anthers pendulous. Drupe without fleshy appendage. 

Ajpodytes. Anthers attached at tho back above the 2-lobed base. Ovary oblique. 
Drupe with a fleshy puffy sarcocarp covering only the one half of the nut. 
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DAPHNEPHYLi.orsis. Anthers attached to tie back. Drupe bony-Uko. Flowers .sessile, 
in heads. 

* * Calyx 5-eleffc or the sepals distinct, imbricate. 

Gonocaryum. Flowers unisexual. Drupes dry, wood|| Albumen many-lobed. , 

Trib. IT. PH YTO CRENE2E, Cotyledons broadly foliaceous or thick-fleshy, Flowors 
dioecious. Climbers, Fruit drupaceous. '• 

* Stamens alternating with the petals. 

x Flowers in heads. 

Phytocrenb. Filaments longer than the anthers. Albumen doeply lobed. Drupes 
villous or eehinate. 

x x Flowers in spikes racemes or panicles. 

SarcostioIca. Flowers interruptedly spiked ; filaments longer than the anthers. Stami- 
nodes none. Stigma sessile. Albumen none. 

Katsiatum. Flowers racemose. Filaments very short, alternating with S* staminodes. 
Styles 2. Albumen fleshy. 

* * Stamens opposite to the petals. fl ' 

Jodbs. Flowers cymosu-panicled. Stamens 8, filaments very short. Stigma sessile. 
Albumen fleshy. 

Genus of doubtful posithn. 

Cahiiiopteris. Sepals and petals imbricate. Fruit dry, winged. Milk-juiced annual 
twiners. 


Ximenia, L. 

1. X. Americana, L. sp. pi. 497 ; Roxb. Fl. Ind. II, 252’; Lamlc. 
111. t. 257. f. 1 — 2 ; Bth. FL Austr. I. 391 ; Ilf. Ind. Fl. I* 574.-(X sub- 
opandens, Griff. Not. I)ieot. 691). c c 

Hab. Not uufroquent along the coasts of the Andamans ; also Te- 
nasserim. — Fl. March, Apr, 

Olax, L. 

Conspectus of species . 

x Enlarged calyx in frliit membranous, dry. 

Branchlets terete, liko the undersurface of the leaves and the racomos, pubenilous, 

. . . 0. scandms. 

All parts also the racomos quite glabrous ; biSfieldets angular, 0. zeyUnica. 

x x Enlarged fruiting calyx coriaceous (fleshy in a fresh state). 

Glabrous, tho branchlets terete ; flowers 4—6 lint long, 0. itnbricata . 

1. 0, 6CANDENS, Roxb, Corom, PL II. t. 102, and FL Ind. 1. 163 ; 
Hf. Ind. Fl. 57 5.—(01ax oltusa , Bl. Bydr: 131 ?). 

Hab. Rather frequent all oyer Burmah, frotn Ava and Chittagong 
down to TenasseiW, in all deciduous forests, ascending also the pine forests 
up to 3500 ft, . elevation, and occurring equally abundantly in the tidal 
, forests. — Fl. Decb. — March. c 

f 2, 0. Zetlanica, L. sp. pi. 49 ; Hf. Ind. PL I. 576. (ft, acuminata, 
Wall Cat. 0781 ; M Ind. Fl. 1, 576 j 0. sphmocarpa, Griff. Not, Dicot. 

m). ' ■; ' 
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Hab. Ava, in woods at tho Mogoung river (Griff. 797) ; Khakliyen 
bills (J. Anderson).— FI. March. 

3. 0. imbricata, Boxb. FI. Ind. I. 164 ; Hf. Ind. FI. I. 575.— 
((?. Merguensis, Mast, in ffl? Ind. FI. I. 676). 

Hab. Chittagong- ; Tenasserim, from Moulmain to Mergui.— Fr. Febr. 

, ' Doubtful species, 

1. 0. loranthifomis, Griff. Not. Dicot. 691. t. 645. f. 5. 

Hab. Moulmein, on the coast of Madamacan (Griff.). 

Erythropalum, Bl. 

1. E. scakdens, BL Bydr. 922 ; Hf. Ind. FI. I. 578.—(Dec^ropUa 
inconspicu^QnS. Not. Dicot 736. t. 613. f. 4. ; E. populifoUum, Planch, 
in Ann. d. sc. nat. 4 ser. II. 260 ;.Hf. Ind. FI. 1. 578). 

Hab. Not unfrequeht in tffe tropical forests of the eastern slopes of 
the Pegu Yomah, and l»om Martaban down to Tenasserim.— FI. Apr. 

* fttrombosia, Bl. 

1. S. Javanica, Bl. Bydr. 1154, and Mns. Bot. I. 251. f. 47: Hf. 
Ind. FI. I. 579. 

Hab. Tenasserim (Helf. 818), 

Anaoolosa, Bl. 

Conspectus of species. 

Calyx and pedicels densely puberulous > drupe sgarlet, thinly velvety, ....A. pulmila. 

Calyx and slender pedicels glabrous, Grijfiihii. 

As preceding, but the fruiting pedicels very thick ; drupe an inch long, glabrous, 

. . A. cram pet, 

1. A. pubemjla, Kurz J. A. S. B, 1872. 297 ; # IIf. Ind. FI. I. 581. 
Hab, liather frequent in the tropical forests of the Andamans.— FI. 

Febr. May ; Fr. Febr. 

2. A. Geippithii, Mast, in Hf. Ind.^Fl, J. 580. 

Hab. Tenasserim, Mergui (Griff, 821). 

Probably only a glabrous fqfhrtl the preceding ; the sepals and petals 
are not quite glabrous. 

3. A. CKASS 1 PE 8 , (Stemomrus ? crawjpes, Kurz in Journ. As, Soc. 
Beng. 1872. 298«j Gromphandra? crassipes , Mast, in Hf. Ind. Fl. I. 587). 

Hab. Karo along choungs in the tropical forests of the eastern slopes 
of the Pegu Yomah. — Fr. CS. 

fi 

Caxifijara., Jim 
'Conspectus of species. 

x Spikes simple. . > ♦ 

Leaves small, oval, aotchiA,or blunt, pubescent ; spikes very short, solitary, 0. parvifoUa. 
Leaves acuminate, solitary or by pairs, .... .... .,.,0. S heedi i. 
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x x Spikes branched, rarely the uppermost ones almost simple. 

Leaves acute, glossy above ; spikes solitary, c - sayphifolia. 

1. C. parvifolia, Kurz in Journ. A^Soc. Bong. 1872.298; Hf. 

Ind.Fl.583. 9 / 

Hab. Tenasserim (Helf.). ' 

2. C. IIheedii, GmeL Syst. I. 280; Wight Icon. t. 1861 ; .DC. 
Prod. XIV. 519. III 1 . Ind. FI. I. 582 pp.-(C. scandens, Roxb. Corom. 

PI. II. 1. 1. 103 and FI. Ind. I. 441). 

Hab. Not unfrequeut in the tropical forests of the Andamans and 

, Tenasseaim. — FI. May. 

3. C. zizyphifoIjIA, Griff. Not. Dicot. $60. t. 537. f. 1. ( Olaxt 

Sumatrana , Miq. Suppl. FI. Sam. 342). 

IT ati Burmah (Griff. 823, most probably Tenasserim). 

Natsiatopsis, Kurz. 

1. N. thvithergijifolia, Kurz.^MS. ( , 

Hab. Ava, Khakhyen hills, Ponsee (J. Anderson) .-FI. March. 

Female flowers unknown. 

Opilia, Koxb. 

1. 0. amentaoea, Roxb. Corom. PI. II. 81. t. 158 and FI. Ind. II. 

87 ; Wight 111. t. 40 ; Hf. Ind. FI. I. 583. 

Hab. Not unfrequent in the mixed dry forests of the Prome District. 

PL March ; Fr. Apr. May. 

Lepionnrus, Bl. c 

1 L sylvestSis, Bl. Bydr. 1146 ; Miq. FL Ind. Bat. I. 784.— (i. 
oblongifolm; Mast, in Hf. Ind. FI. I. 583 ; Leptonium ollongifolmn, 
Griff, in Mael. Calc. Journ. IV. 236 and Not. Dicot. 368. t. 536). 

Hab. Ava, Khakhyen hills (J. Anderson).— FI. May. 

r 

Champ ereya, Griff. 

1. Ch. Giiiffithiasa, Planch!** [CA sp. Griff. Not. Dicot. 362. t. 

537 f 3) * (j , 

* y AB ’. Not unfrequent in the tropical forests of the Andaman islands ; 

also Upper Tenasserim.— FI. Febr. ; Fr. Apr. May. 

N. B.— Wherever Lepionurus may tie placed, Champereya must accom- 

pany it.' 0 ^ 

Daphnipbyllopsie, Kurz, 

' , 1, D. CAPITA, {Ilex b daphnephylloidee t Kurz in Journ. As. Soc. 

i' M,S HAB 70, Not unfrequent in the damp hill-forests of Martaban, at 4000 
to 6000 ft. elevation.-- FI. March, ^ 
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An incompletely known genus, but its position in Olacinem is certain. 
Inflorescence is exactly that of Ilex sulcata , while the leaves resemble those 
of JDaphniphy Hum ILimala^j^se, It is nearest allied to Mappia, 

* BtemQnurus, Bl. ■ 

Conspectus of species. n 

v 1 x All parts glabrous. 

Leaves 2£— 3 in. long ; cymes loaf-opposite, the peduncle stiff and J— 1 in; long, 

. . St. Temngianus. 

Leaves 2—3 in, long ; cymes slightly puberulous, axillary and poduneled ; drupos ellip- 

tically oblong, the putamen suloato, StPJavamcus. 

x ^ Younger branchlets tawny tomentose ; petioles, undersurface of leaves, 
and inflorescence puberulous or tomentose. * 

Cymes pedtmded, loaf-opposed, St, tomntellus. 

* • 

1. St. Penanuianus, Mfbrs Contr. 1. 90 .—{Gomphandra Penangiana , 
Wall. Cat. 7201; Hf.lnd. FI. I. 587). 

Hab. Upper Tonassftrinj, Moulmein (Lobb) teste Masters. 

2. St. Javanicus, Bl. Bydr. 649; Miers. Contr. Bot I. 8(5t— ( Lasi- 
anthera Juvanica, Miq. PI. Ind. Bat. 1/1. 790 ; Gomphandra qffinis, 
Mast, in Hf. Ind. FI. 1. 586). 

Hab. Tenasserim. 

3. St. tomenteTiIjU s , Kurz in Journ. As, Soe. Seng. 1872. 298. 

( Gomphandra tomentella, Mast, in Hf. Ind. FI. I. 587). 

Hab. Burma, probably Teifassorim # (Griff, 813). * 

Apodytes, E. Mey. 

1. A. Andamantca, Kurz in And. liep. App..B, 5. and Journ. As. 
Soc. Beng. 1872. 298 ; Hf. Ind. Fl. I. 688. 

Hab. Frequent in the tropical forests of the Andaman Islands.— Fl. 
Febr. to May ; Fr. May to July. 

Gonoparyum, Mid? 

ConspeZfns of species. 


Leaves opaque ; drupes obtusely 4 — Singular, acute, Q. graeile. 

Leaves glossy ; drupes terete, rounded at apox, Q. GrifitMamm, 


1. G. gbaCILE, Miq. Supgl. Fl. Sum. 843 (1860). — {Gonocargum? 
Wallichii, Mast, in Hf. Ind. Fl. I.. 590). 

Hab. Tenasserim (Helf. 817). ^ , 

The drupes in this species are obtusely Angular, but the seeds being 
all aborted, no stress can, consequently, be Jaid^poa this character, until 
perfected fruits with seeds become known. . ' ■ 

2. G. ^BiEHTHiAtniM ( Platea GriffUhsiana, Miers. Contr, I. 97. t. 
17 ; Platea LolUana Miers. l. c. ; PMebocalymna Grjjfithiana, Mast, in 
Hi Ind, Fl. I, 590 j Phlebocalgmna Lobbiana, Mast. 1, If), 
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* 

Hab. Frequent in marshes of the tropical and swamp forests, from 
Southern Pegu down to Tenasserim. — FI. Deeb. io March ; Fr. It. S. 

Phytoerene, Wa^P ' 

Conspectus of aperies* 

Malo flower-heads usually more tawny, tomentoso, on short hut very thick podunclets, 
numerous in very compound racomos terminating in the young Btate in shorf thick 

tomentobo bmet-like sterile axes, . Ph. yiyantea, 

Male flower-heads somewhat smaller and usually greyish, tomentose, on short hut slen- 
der pedunclets, lew (8—6), in simple short racemes terminating in long bract-like 
groyisHi-tomentose Blender axes, Ph* bracUata . 

1. Ph. gioan'j ka, Wall. PI. As. var. III. ll.t 216 ; Griff., Not. Dicot. 
t. 490. f. 2 ; Hf. Ind. FI. I. 591. 

Hab. Not unfrequent along clioungp in the tropical forests of the 
eastern slopes of the Pegu Yoniah ; more frequent in Tenasserim. — FI. Febr. 

2. Ph. bracteata, Wall. FI. As. var. III. 12 ; DC. Prod. XVII. 12; 

Ilf, Ind. FI. I* 592. ' ‘ 

Hab. South-Tenasserim • Mergui (Griff. 830) teste Baillon. 

The so-called bracts of the male inflorescences in this genus are, in my 
opinion, only the sterile end-branchings of the partial racemes. 


Sarcostigma, WA. 

1, S. Wallichu, Baill. in Adans. X. 282 ; DC. Prod. XVII. 16 ; 
Hf. Ind. FI. I. 594. — (& edule ) Kurz in Journ. As. Soc. Beng, 1872, 298 ; 
Hf. Ind. FI. I. 594.) 

Hab. Frequent in the tropical forests of th* Andaman islands.— Fl # 
Febr. ; Fr. May to Julie, 

Masters says that this species (S. edule) is probably only a form of 
& JS leinii, but in this he is mistaken, for the latter differs by quite glabrous 
drupes and inflorescences ; and he evidently confounds two species under this 
name. I would suggest 4o him to compare Maingay’s No. 878 from 
Malaya (of which I have seen only leavtk)«with 8 . Rorsfieldii . 

lodes, BL 

Conspectus of species. 
x Pedicels not woody, slender. 

Leaves oblong, not cordate at tho huso, membranous, the potiolo J— J in. long ; pedicels 

slender, about lia. long, 1. Jtrandmi. 

Leaves more or less oval, cordate ut the base, coriaceous, the petiole 2**-4 lin. long ; flow- 
ers almost sessilef * , . . . j . . .......... tomentella . 

x x Pedicels thick and woody. 

^Drdpes orange, smooth, above an inch long, ........ .... Hooker iam* 

1. I. Bearish, Kurz in Journ, As. Soc. Beng;. 1872. 298; Hf. 

Ind. FI. 1. 596. 
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Hab. Tenasserim, Thoungyeen (Brandis). — FI. March. 

. 2. I. tomentella, Miq. FI. Ind, Bat. 1/1. 796.— (J. ovdlit, Mast, 

in Hf. Ind. FI. I. 696, vkJJl.). 

Hab. Upper TenassWm, Monlraein (Falconer).— FI. Febr, 

3. I. ? Hooeeeuna, Baill. in Adaus. X. 268 ; DC. Prod. XVII. 24 ; 
Hf. Ind. FI. I. 696. — {I. Ihomsoniam, Baill. 1. e. 270 ; DC. 1, c. 26 ; Hf. 

i-4 

Hab. Chittagong (Hf. and Th.). 

Fruits and habit of Sarcostigma. An examination of a single ovary 
already engrossed shewed me a solitary erect basal ovule. # 

% # Cardiopteris, Wall. 

1. C. lobata, Wall, ap. B. # Br. PI. Jav. Ear. 246. t. 49 ; Hf. Ind. 
FI. I. 597. — ( C . hamul<fsa } Grifft Dicot. 512. t. 598. f. 1 — 3 ; C. Javanica , 
Bl. Humph. III. 206. ^t. 177. f. 1. A.). 

IIau. Common* in 'all leaf-shedding forests and deserted toungyas, 
from Ava and Martaban down to Tenasserim. — Fr. C, S. 

maim '-m % 

Conspectus of genera. 

Subord. I. Ilice^:. Petals present. Flowers hermaphrodite. 

Ilex. Stamens 5. Ovary 4 — 8-celled. 

Subord. II. Daphnti»hyllej 3. ^lowers^apetalous, unisexual. 

Baphniphyllum. Stamens 5—18. Ovary 2-cellod. 

• Ilex, L. 

Conspectus of specics m • 

* Male inflorescence ci/mose , the female flowers clustered or solitary , 

Leaves elongate-cuneate-lanceolate, 2—3^ in. long, bcneatli very opaque and brown ; 

- sepals eiliato, I. g (wither i<ef alia. 

* * Female flowers in simple or compound umbellets or cymes. 

' 0 Cymes head-liko contracted and small, on a long compressed peduncle. 

Glabrous, or tlio branchlets pubedoetfl^ /. Godayam, 

0 0 Cymes divaricately 2-cleft, on a rather short peduncle. 

Cymes once divaricately 2-61eft ; leaves large, coriaceous ; bronchlets pale-coloured, 

. .i. macrophylla. 

Cyme twice or thrieo dichotomic u sly .branched j leaves beneath pale-coloured or. glau- 


cescent ; brancblcts pure white ; style stout, distinct, cymosa. 

As preceding, but stigma aesailo, * ; . . . J. WaUichii. 


1. I. OAULTMBiiEFOLiA, Kurz in Journ. As. 8oo. Beng. 1872. 299. 
Hab, Tenasserim, Mergui (Griff. 19$8)^ • 

Dr. Hooker identifies this species with his £ tTieafolia } but in th^s he 
is in error, his new species differing greatly not only in the texture 
and polish of the leaves, but still more so in the inflorescence, doubly 



J58 8, Kurz —Contributions towards a Knowledge [No. 3, 

larger flowers, and very long pedicels (in my species they are only about $ 
lin. long). 

2. I. GOBiTAM, Coleb. in, Hf. Ind. FI. I. C OL~~(Prinos Godagam , 

Ham. in Wall. PL As. rar. III. 38. t. 261.) • 

Vab. a. oenuina, shoots, peduncles, and pedicels shortly puberulous ; 
calyx more or less pubescent or densely fringed. 

Vab. /?. sulcata, (Z sulcata , Wall. Cat. 4330 ; Hf. Ind. FI I. $04), 
all parts quite glabrous except the puberulous pedicels ; calyx usually pube- 
rulous or only minutely puberulous, the lobes sometimes ciliolate. 

Hab % Var. Not unfrequent in the tropical forests from Martaban 
down to Tenasserim. — FI. Febr. Apr. # 

3. I. MACitoPHYLLA, Wall. Cat. 4331 ; Hf. Ind. FI, I. 60f. 

Hab. ? Tenasserim (Heifer), and Mcrgui (Griff. 2012) teste Hf. 

4. I. cymosa, 131. Bydr. 1149 ; Hf. Ind. Fl/l. G05. 

Hab. Tenasserim (i teste Ilf.). * 

6. I. Waluchii, Hf. Ind. FI. I. G05. , * 

Hab. Tenasserim, Tavoy {teste Ilf.), 


Daphniphyllum, BL 

Conspectus of species. 

Calyx persistent ? ; pedicels about J in. long, ; d). majus. 

Calyx deciduous ; pedicels about 1—2 lin. long, JO* Eimalayense . 

1. D. majus, Muell. Arg. in Linn. XXXIV. 76 ; DC. Prod. XVI/1. 2, 
Hab. Upper Tenasserim, Amherst (Wall.) FL Febr. 

2. D. HiMALAYEjfSE, Muell. Arg. in DC. Prod. XVI/1. 4. 

Hab. Not unfrequent in the damp hill-forests of the Martaban hills, 
east of Tounghoo, at about 5000 ft. elevation. 


Subord . L Celastbaceje. 
buminous. r , 


C$LASTRINEM 
Conspectus of species. 

Stamens inserted outside the disk. Seeds al« 


* Capsule or follicle dehiscent. 

x Ovules from the axis of the cells. 


„ w , Leaves opposite. 

Evontmus. Petals free. Disk fleshy, broad j capsules 3— 5-lobed and -celled. 
Micbotbopis, Petal| united at the base. Disk none or annular. Capsule 1- celled, 2- 
. valved. 

x x Ovples erect., Leaves alternate. 

CeLastrus. Ovary free. Capsules Si — 4-celled, loculicidal. Seeds arillate. Flowers 
' ip panicles or racemes. 

GtMNOsroBU. Ovary confluent with the disk. Capsule 2— 3-lobed and -celled. 
: Arillus complete, , incomplete or wanting. Flowers in cymes* 
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* ’ F ' ' * ' ' 

Kurmmia, Ovary free, styles 2. Capsule entire or globed, 1— 2-celled, follicle -like 
and slowly dehiscing into 1 or 2 valves. Holers in cymes or racemes, or panieled. 

* * Fruit an indehiscent drupo or berry. . 

FIIueodendeon. Ovary suporigj confluent with the disk ; drupe containing an 1 — 3- 
celled putamen. Leaves opposite or nearly so. 

SiPHONODOJf. Ovary half-inferior, 5-eefied. Berry large, containing many pyrenes* 
Leaves alternate. 

Subord. II. Hippocbateace2E. Stamens 3, rarely 2—5, inserted within or 
on the disk. Albumen none, Leaves opposite. 

* Fruit an indehiscent' berry, 1— many-seeded. Seeds not winged. 

Salacia. Only genus/ Scandent shrubs. Inflorescences axillary. Stamens 3, rarely 

2 or 4, inserted within the disk. 

* * Fruit capsular or samaroid, dehiscent. Scods winged. 

x Ripe carpels samaroid, 2-valved. Stamens * 3, inserted within the 
disk. Sct»ident shrubs. 

Hiffocratea. Ripe carpols usually 3. Seeds usually winged at the lower end. In- 
florescences termini^r terminal and axillary. 

x x Fruit a otpaylo, Erect trees or shrubs. Stamens 5, inserted on 
the disk. 

Lopiiopetalum. Capsule 3 — 4-collod and -lobed, loculicidal. Seeds winged all round. 
Not gland-dottod. 

Kokoona. Capsule 3-cclled and -lobod, loculicidal. Seed winged at the upper end 
only. All herbaceous parts gland-dotted. 

Evonymus, L. 

Conspectus of* species. 

Subg . 1. Eto^tmus. Ovules 2 in each cell. 

* Flowers solitary or flustered in the axils of the leaves. 

Flowers nearly 5—6 lin. across ; petals fringed ; capsules slj^rply angular, on $— 1 in. 

long peduncles ; leaves glossy, entire, E. Javanicus. 

Capsules globular, obtusely lobed, very shortly peduncled Or almost sessile ; leaves 
green, opaque, E. calocarpus. 

* * Flowers in dichotomous cymes. 

x Branclilots terete or nearly so, or sotnewhat compressed. 

Flowers small, usually o-mcrous ; jj^Is entire ; capsules angular ; loaves serrulate 


upwards, t ,,E. glaber . 

x x Branehlets sharply 4-cornered or almost winged. 

Flowers small, in very slonder cymes ; capsules small, smooth E % Griffith™* 

Subq. 2. GlyptopetaeUm. Ovules solitary in the cells. 

Bark red; petals 4, greenish purple, concave-orbicular, without grooves; capsules very 
rough from scurfy fissures and -warts, ...£. sclerom-pus. 

1. E. Jayanicus, El. Bydr. 1146; Benn. in Horgf? PI. Jay. var. 130. 


t. 28 ; Hf. Ind. El. 1. 607.— (E. BancamiyMity SuppL FI. Sum. 513). 

Hab. Tropioal forests of Tengsserim, from Moulmeiu southwards.— 
FI. March. ■ 

2. E. oaxocarpes, Kurz in Joura. As. Soc. Beng. 1872. 299; Hf. 
ty&. FI. I, 609, 
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Hab. Tenasserim {Heifer 1973). 

3. E. glabeb, Roxb. Fl. lad. I. 628 ; Hf. Ind. FI. I. 609,— (£?. 

g&rcinioides , Roxb* HBO. ; 2?. Tmoremis , Laws, in Hf. Ind. FI. I, 610, 
non Zipp.). ^ ' 

Hab. Not unfrequent in the tropical forests of Martaban apd Tenas- 
serim, rare in those of the eastern slopes of the Pegu Yomah ; also Chitta- 
gong. — FI. March, Apr, u 

4. E, Gbutithii, Kurz in Journ. As, Soc. Beng. 1872, 73 ; Ind. FI. 
1. 611 . — ( Kippocratea angulata , Griff. Not. Dieot. 473. t. 581. f. 1). 

Vab, a, GEtftJiHA, petioles thick, hardly £ lin. long or the leaves almost 
sessile an<i obsoletely serrate. 

Vab, )8. dtjbia, petioles slender, 2 — 3 lin. long ; leaves entire or nearly 
so. 

Hab. Var. a, Ava, on rocks at Loonkarim and Delvi Nempean on the 
North from Assam (Griff. 1977) ; var. /?. not unfreqvent in the damp hill- 
forests of the Nattoung ranges in Martaban, east o/Toungoo, at 6000—7000 
ft. elevation. — FI. Apr. ? 

Vab. /?. will prove a distinct species, but as my specimens are in very 
young bud only, I am unwilliug to establish the species until better mate- 
rial comes to hand. •» 

5. E. sclekocabpijs, Kurz in Journ. As. Soc. Beng. 1872.^299.— • 
( Qlyptopetahm sclerocarpum, Laws, in Hf. Ind, FI. I. 6i3). 

Hab. Rather rare in the trogical forests around the Kambala toung 

of the central Pegu Yomah. — FI. Fr. Febr. 

* • 

< Microtropis, Wall. 

Conspectus of species . 

x Cymes not much longer than tho petiole, robust and orowdcdly-flowered. 

Leaves coriaceous, smooth ; capsules \ in. long, grey, M. ganini folia. 

x x Cymes much longer than the petiole, lax and dichotomous! y branched. 

Leaves smooth, glossy above ; peduncle slender, ) — 1J in. long, M. bivalvis. 

Leaves coriaceous, wrinkled especially aboVd^paquo ; peduncle £ — £ in. long, 

. . M. bngifolia . 

1. M. GABCHTCFOhiA, Wall. ap. Wight Icbn. t. 761 . —(Evonymus 
garcinifolm , Roxb. FL Ind. I. 628 ; M. discolor , Wall Cat. 4337 : Hf. 
Ind. FL I. 614). 

Hab. Rather frequent in the damp hill-forests of Martaban and 
Tenasserim, at 50l>0 to 7000 ft. elevation.— FL March. 

2. M. bivalvis, Wall Cat. 4340 ; H£. Ind. FL I. 614 .— (Celastrm 
livatvis* Jack. ; Roxb, FL Ind. ed. 1. II. 399). 

»■ °Hab. Tropical forests of Tenasserim, from Moulmein southwards. — 
FL Febr. and Sept. ; Fr, Octob. 

3* M. wmifQLU, Waff, in Journ. Asw Soe. Beng, 167 ; 8. 65. 
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Hab. Tenasserim, from Moulinein District (Dr. Brandis) down to 
Tiwoy (Wall).— Fr. Octob. 

The specimens in Brandis’ herbarium have smaller and more obtuse 
leases. 

Celastrus, L. 

• Conspectus of species. 

Panicles slender, terminal ; capsules 3-celled with 3—6 seeds, C. pamcuhfm. 

Cymes robust, forming usually axillary and terminal spurious panicles ; capsule 1 -celled 
and 1 -seeded, . . ...... ........ G. monosperma . 

1. C. pantcuuata, Willd. *sp. pi. I, 1125; Koxb. Fl.*Ind.*I. 621; 

Wight 111. ^ 72 and Ico». t. 158 ; Hf. Ind. PL I. 617.— (0. mnltifora , 
Koxb. PL Ind. I. 622 ; G. nutans , Koxb. 1, c. 623). * 

Yab. a. genu in A, all .parts qiyte glabrous or nearly so. 

Vah. (3 . pubescenSj (£7. pubescens , Wall. Cat. 4303), leaves beneath and 
the petioles pubescent.; panicles densely puberulous. 

Hab. Not unfrcquenl in the leaf-shedding forests all over Pegu, espe- 
cially in the drier parts ; var. /?. Pegu, Premie hills. — PL HS. ; Fr. Sept. 
Octob, 

2. C. monosperma, Koxb. PL Ind. I. 625 ; Ilf. Ind. FL I. 618. 

Hab. Ava, Khakhyen bills, Ponsee (J. Anderson). — Fr. March. 
La^on doubtfully gives Pegu as a locality for 0. stylos a, Wall., but 

this is very probably a mistake. # 


(j-ymnosporia, WA. » 

Conspectus of species. # 

Unarmed ; leaves oblong-lanceolate to lanceolate, finely acuminate, 0 . acuminata . 

Unarmed ; leaves obversely lanceolate, G, obtanmhta . 


Armed, the spines loaf- and flower-bearing ; leaves obovate, blunt to almost notched, 

. ,,G. mnotam , 

1. G. acuminata, Hf. Ind. Fl. I. 619. • 

Hab. Ava, Khakhyen hilli^Pl. Apr. 

2. G. oblanceolata, Laws. in Hf. Ind. PL I* 6X9. 

Hab. Burmab (Griff.) teste Lawson. 

Barely recognisable by the meagre description given. 

3. G. Montana, Laws, in *Hf. Ind. Pl. I. 621 excl. syn. Lamk.— 
( Celastrus montanus , Koxb. PL Ind. I. 620 ; Wight Icon. t. 882). 

BEab. Pegu, without locality (Dr. Brandis), probably Prome P 

Ku*rimia/W«ll. * 

I. K. bobusta, Kurz iu Journ. As. Soc. Beng. 1870. 73. (Celatfrus 
robustuBf Koxb. PL Ind. 1. 626 ; K. pulcherrvma, Wall. Cat. 4334, nonicn 
nudum ; Hf. Ind. PL I. 622). 
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Hab. Rare in the tropical forests along the eastern slopes of the 
Pegu Yomah, but frequent in those of Martaban and Tenasserim ; also 
Chittagong.— PL Fcbr. ; Fr. Apr. Aug. 

Siphonodon, Griff. 

1. S. CEiASTnmrs, Griff, in Macl. Calc. Journ. IV. 247. t. 14 ; Hf. 
in Linn. Trans. XXII. t. 26 ; Hf. Ind. FI. I. 629. 

Hab. Frequent in the tropical forests of the eastern slopes of the 
Pegu Yomah and of Martaban.— FI. Jan. to May. 

Salaeia, L. 

« 

Conspectus of species . 

* Cyme pednuchd and dichotomomly brnnehcd, usually short. 

Branches terete ; pedicels thick, 6—8 lin, long ; 'sepals not ciliate ; filaments very short, 


complanate and reflexed, 8. hnyi folia. 

Cymes 4 in. long ! divaricate, , Onjfif/tii. 

Branches marked hy decurrent linos and more or less angular ; pedicels about 4 lin, 
long, slender, arising from the globose rusty -bracteoled ends of the cyme-brunches ; 

sepals fringed ; filaments nearly J lin. long, terete and erect, tort hum. 

* * Flowers springing from an axillary sessile tubercle or wart, 
y. Flowers largo ; petals about 3—4 lin. long. 

Pedicels 2—3 lin, thick ; leaves large, coriaceous, 8. gmndiflora . 


x x Flowers minute or small, the petals less than 2 lines long: 

f Leaves turning byown or dark-coloured in drying. Filaments 
very short and complanate. 

Branchlots dai’k-hrown, corky- -lenticellato ; leaves entire ; sepals ciliate ; ovary colls 2- 

o ruled, verrucosa. 

Branchlots pale-coloured, Sparingly lenticellato ; leaves serrate ; berries as largo as a 

crab-apple, 2 — 3-sceded; sepals not ciliate, 8. Roxhuryhii. 

f f Leaves turning yellowish or pale green in drying. 

0 Petals clawed ; filaments torote, slender. 

Petals about a line 16ng, clawed ; pedicels as long or longer than the petiole ; berries 

1 -seeded, 8. prinoides . 

0 0 Petals sessile ; fila^nts very short and dilated. 

Pedicels fow, short, 1 — 1^ lin. long, S.flavmens. 

Podicels numerous, slender, longer than the petiole, ...... 8. multiflora. 

1. S. longhpolia, Wall. PI. As. var. III. 1832. 47. t. 278, non Hf. 
cujus homonymum in S. Maingayanam * est mutandum. — ( S.jloribunda % 
Wight 111. 1840. I. 134 ; Ilf. Ind. FI. 1. 029). 

Hab. Ton^serim, Mergui (Grilf. 885/1) ; Moulmein District (Fal- 
coner).— Fr. Jan. 

jy, B . — Lawson has a 8 . fyriffltJiii (Hf. Ind, FI. I. 628) to which lie 
ascribes divaricate cymes 4 in. lung, but his brief phrase does not enable 
me to form an idea of the plant. Can it be S . diandra , Miq, ? 

2. S. tobttjosa, Griff. Not Dicot. 471. t, 681- f. 2, 
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Hab. Tenosserijn, from Moulmein District down to Mergui (Griff. 

899) . — FI. Jan. to March. 

3. S. GBANDipjiOBA, Kurz in Journ. As. Soc. Beng. 1872. 300;, Hf. 
Ini. FI. I. 626. 

Hab. Tenasserim (Hclf. 898J. 

4. S. tbbbtjcoba, Wight 111. 1. 1840. 134 ; Hf. Ind. FI. I. 628.— (& 
pohjantha , Korth. Verh. Natuurk. Gesch, Bot, 1839 — 42. 182 ; S. sp. Griff, 
Not. Dicot. 471). 

Hab, Frequent in the tropical forests, from Martaban, east of Toun* 
ghoo, down to Tenasserim as far as Mergui (Griff, 888). — FI, Jan. t§ March ; 
Fr. Apr. • 

5. S. ^feoXBiTBGHii, Wf$.*Cat. 4217 ; Hf. Ind. FI. 1. 627.— (J.oJinia 
salacioideSf lioxb. FI. Ind. I. 168* S. memlranacea , Laws, in Ilf.* Ind. FL 
I. 627). 

Hab. Tropical fofests of Tenasserim (Hclf. 896). 

Lawson gives Mergui,* Mtmlmein, and the Andamans as localities for 
S. viminca , Wall. Cat, 7267, while he omiU Penang and Malacca (Griff. 

900) , the original localities. Without seeing Burmese specimens I hesitate 
to adopt the species as Burmese. 

7. S. peikoides, I)C. Prod. I. 571 ; Griff. Not. Dicot. 470; Wight 
Icon. t. 821 ; Hf. Ind. FI. I. 626. — (Johnia Coromandeliana , ltoxb. FL 
Ind. 1. 109 ; S. latifolia , Wall. Cat. 4222 ; Hf. Ind. FI. I. 629. pp.) 

Hab. Frequent in the tidal Yorests, all along the coast, from Chitta- 
gong and Pegu down to Tenasserim and the Andamans. — FL Jan. ; Fr. 
March to June. 

This is one of those species that grow under the influence of the sea as 
well as in the interior of India, where it recurs in the stony drier tracts. 

8. S. flavescens, Kurz in Journ. As. Soc. Beng. 1872. 300; Ilf. 
Ind. Fl. I. 625. 

Hab. Tenasserim (Helf. 897) ; Tavoy. 

9. S. multifloba, Wight »KL I. 134 ; Hf. Ind. FL I. G27 .— (& 
myrtifolia , Griff. Not Dicot. 470 ?) 

Hab, Tenasserim, Mergui ("Griff.). 

I have not seen this species. 

Hippocratea, L. 

Conspectus of species . 

x Petals J— 1 lin. long, imbricatod in the bud. * 


Petals about §din. long ; loaves glaucous, B. Indies 

Petals about a lino long ; leaves turning brown in drying, E. fwcescms , 

x x Petals about 2 lin. long, valvate in the bud. * 

Flowers outside and inflorescence greyish puborons ; carpels linear-oblong, 2— 3J in. 

long, E\ macrantha* 

Perils inside densely greyish hairy* ..... .... LobbiL 
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1. H. Ikdica, Willd. sp. pi I. 193 ; Roxb. Carom. PI. II. t, 130 
and FI. Ind. 1. 165 ; Hf. Ind. FI. I. 624. 

Hab, Rather rare in the open forests of Martaban, east of Toungboo ; 
Tenasserim. — FI. Apr. 

2. H. ftjscescenS, Kurz in Jouri. As. Soc. Bcng. 1872. 300. 

Hab. Upper Tenasserim, near Moulmcin (Falconer). ^ 

3. H. MACHA5THA, Korth. York Natuurb. Gesch. Bot. 187. t. 39; 
Miq. FI. Ind. Bat. 1/2. 599 and Ann. Mus. Lugd. Bat. IV. 153.— (JEL 
grand {flora, Wall. Oat. 4213). 

Ha*. Tenasserim (Helf. 905). 

The disk both in the Tenasserim and the. Khasi hill plant is quite 
glabrous. The species differs from II. obtus^plia greatly in tlie size and 
shape of the ripe carpels. ' 

4. H. Lobbii, Laws, in Hf. Ind FI. I. 624. 

Hab. Tenasserim, Moulmain ( teste Lawson). r , 

f f 

Lopftopetalum, Wight. 

Conspectus of species. 

* Tetah fringedlg crested or lamellate on the upper side. Dish: b-lobcd. 

Flowers nearly l ml m diameter; crest of petals fringed, I. fir.ibriatmu 

* * Petals naked , in a dried state often turning wrinkled or corrugate on the inner 

face. 

x Panicles glabrous. TVsk smoojh, in a dried state often conspicuously 
wrinkled. Leaves elliptical to ovate. 

Panicles braohiatc, stiff and squanose ; flowers about ? lin. in diameter ; disk wrinkled, 

..L. Wallichii , 

As preceding but panicles larger and slenderly branched ; flowers about 2 lin. across ; 

disk wrinkled, I. littorale. 

Apparently the same as the preceding, but the d$k said to be entirely covered with 

“ lobulato warts/’ I . celastroides. 

x x Panicles while young covered with a rusty coloured or greyish to- 
mcntiun. 

Leaves lanceolate to oblong-lanceolate ; petiole? 5—4 lin. long ; flowers about 1 — lj 
lin. across ; disk smooth or nearly so, L. Jloribundum . 

1. L. fimbjuatum, Wight 111. 1. 1^8 ; Hf. Ind. FI. I. 615. 

Had. Lower Pegu, Poungleen (Dr. Brandis), and M?rtal>an (Yoonze- 
leen, &c.) down to Tenasserim, Mergui (Griff.). — FI. March. 

2. L. Wallichii, Kurz in Joum. As. Soc. Beng. 1872. 299; Hf. 
Ind. FI. I. 615. ' 

Had. Common in the op£,n, more especially in the eng-forests, all 
over Pegu and Martaban down to Tenasserim, — FI. Jan. March; Fr. 
March, Apr. 

3. L. LOToilALE, (Kokoom liltoralis, Laws, in Hf. Ind. FI. I. 617). 
Hab, In inundated low lands of the Pazwoondoung river of Pejju ; 
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in Upper Tenasseriip apparently frequent,-*- FI. Febr. March 5 Fr. March, 
Apr, 

Very close to the preceding, but differing by its smaller flowers and in 
tSe slenderness of the peduncles and pedicels, as also in its growth in low- 
lands inundated during rains, Lawson ascribes sublamellate petals to this 
species, while they are simply longitudinally corrugate in the Burmese speci- 
mens, and . hence I suspect that he has made up his phrasule (for a descrip- 
tion it cannot be called) from Malayan specimens, quite overlooking the 
fact that Wallich’s No. 6520 all came from Burma. He also still ascribes 
to the genus Lophopetalum u rarely winged, arillate seeds” and^a “ fleshy 
albumen,” all character^ which arc applicable to the genus if taken in the 
absolute n|§ative. Wight erroneously included the Etonymus grandijlorm 
in Lophopetalum and drew the characters of the seeds from it : whence the 
confusion which I have already pointed out in Journ. As. Soc. Beng. 1870, 
p. 73. On account df the dotted vegetative parts and the seeds being 
winged at the upper end only, I now prefer keeping up the genus Eohoona 
Thw. Lawson has also a L. celastroides frpm Upper Tenasserim and Pegu, 
the description of which docs not enlighten one much as to the characters 
wherein it differs from the above otherwise than by the Jobulate warts of 
the dried disk. 

4 L. flobibtodttm, Wight 111. I. 178 ; Hf. Ind. FI. I. 616, — 
pocratea pentandra, Griff. Not. Dicot. 472). 

IIab. Tenasserim, Mergui,*in denle forests and along the coast of the 
island Madamaca (Griff. 1977/2). —FI. l)ecb. 

Doubtful species. t 

3, L. hliporme, Laws, in Hf. Ind. FI. I. 616. 

Hab. Tenasserim, Mergui (Griff.) teste Lawson. 

Not seen by me, but hardly belongs to this genus. The cupular disk 
points Jo Hippocrates hut the number of stamens is not given. 

mflMNACFM 

, Conspectus of genera. 

Trib. L ZIZYTK'EM. Drupe containing a solid 1 — 3-colled putamon, or the fruit a 
capsule or mdehiscent nut. Oary superior or half-superior. Disk filling the 
calyx-tube. 

* Ovary half-superior or superior. Fruit a nut, dry, coriaceous, 1 -coiled 

and 1 -seeded, or a capsule. ( Vmtilaginea), * 

Yentilaoo. Nut produced into a long terminal 'jing, mdehiscent. 

Shythea. Capsule lanceolate or urn-shaped, 2-valved. 

* ♦ Ovary superior. Drupe fleshy or dry, with an 1— 3-collo(k hard 

putamon. (Zizyphm gemma). 

Zim’Hus. Leaves palmately 3— d-nerved. 
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Beuchemia, Leaves penninerved. 

Trib. II. REAMNEjE. Fruit dry or drupaceous, containing 3 (rarely 2—4) indehis- 
cont or 2-valved cocci. Ovary superior to inferior. 

* Ovary superior or half-superior. Drupe fleshy or dry, suporior. Disk 
fleshy, filling tho calyx-tube, (llhamne a verm). 

Sagebetia, Flowers in terminal panicles. LeaVes opposite or nearly so. 

Scutia. Flowers in fascicles or umbellets. Leaves opposite or nearly so. 

Coltjbhina. Flowers in cymes. Leavos alternate. 

* * Ovary and fruit inferior, tho latter crowned by tho calyx -limb. ( Gouanm ■). 
Attekon, Stylos 2. Fruit globose, not winged. Flowers clustered, in terminal 

panielos. 

Gouania. ffruit dry, 3-comered or -winged. Flowers spicatc or racomoso, panicJcd. 


Ventilago, Gfcortn. 

Conspectus of species. r 

x Calyx adnato to the drupe, small and basilar. * 

Flowers in slender simple or branched racemes ; not indistinctly puberous, the wing 

only 1 — LJ in. long V. Madraspatana , 

x x Calyx adnate to the drupe for J of its length, and forming there a 
prominent ring. 

0 Flowers and fruit more or less yellowish pubescent or tomentose. 
Kaccmoso panicles and flowors tomentose ; fruits puberulous, tho wing 1 1 in. long, 

tho calyx reaching tho middle of the nut, V . calycukta. 

0 0 Fruits quite glabrous, 0 oven wlion young. 

All parts glabrous ; nuts about 3 lin. in diameter, the calyx reaching tho middle and 

forming a sharp ling there, the wing rounded at tlife apex, V. leiocarpa. 

Glabrous 't ; nuts nearly i$. across, the calyx broad and flat, occupying only tho basal 
part of the nut, the wing shortly acuminate, V. Maingayi . 

1. V. Madraspatana, Gaertn Fruct. I. 223. t. 29 ; Wight Icon. t. 
514 ; Bth. in Linn. Proc. v. 76 ; Hf. Ind. FL I. 631. 

Hab. Tenasserim, Monlmein to Mergui (Griff, etc.) teste Bth. 

2. V. CAXXCULATA, Tul, in Ann. d. sc. nat. 4 ser. VIII. 124 ; Bth. 
in Linn. Proc. V. 76 ; Hf. Ind. FI. I. 631, excl, syn. V. macrantha. — (Venti- 
lago Maderaspalam, Eoxb. Corom. PI. I. 55. t. 7G X and FI. Ind. I. 629, non 
Gaertn.). 

Hab. Not unfrequent in the open, especially the eng-Yorosts, and in 
the dry forests of Prome, Pegu, and Martaban; also Ava; Tenasserim, 
teste Lawson. — Fl^Nov. ; Fr. March, Apr. 

3. V. leiocabpa, Bth. in Linn. Proc. V. 77 ; Hf, Ind. FI. I. 631. 
Hab. Tenasserim. * 

4. V. Maingayi, Laws, in Hf. Ind. FI. I, 631. (V. sp. Griff, Not. 
Dicot. 492). 

Hab. Tenasserim (Helf.) ; Mergui (Griff.) teste Lawson, 
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• Smythea, Seem. 

1. S. C.4XPICARPA, Kurz in Journ. As. Soc. Beng. 1872. 801 ; Hf, in 
I»d. FI. I. G32. 

Had. Tenasserim (Helf. 2026/1). 

Zieyphus, Jim 

Conspectus of species. 

* Flowers in axillary cymes or clusters. 

0 Leaves more or less tomentose or pubescent beneatli. Drapes sappy, 
quito glabrous. 

Leaves coria%ous, densely fulvous or whitish tomentose beneath, glabrous above drupe 

-J— J in. long, the putamen 2-celled ; erect shrub or tree, Z, jttjuba. 

Leaven membranous, above thinly beqpath densely silky pubescent ; drupe the Bize of 

a pea, the putamen 1- rarely 2-celled ; erect or scandent shrub, ,Z oenoplia. 

0 0 Leave? glabrous or sprinkled with a few hairs on the nerves beneath. 
Leaves green, thin chaiiacoous ; drupes while young tawny tomentose, adult woody, 

,,Z. glabra, 

* * Cymes collected into leafy or leafless panicles. Drupes woody. 

Leaves glabrous, rigidly chartacoous ; drupes glabrous ; climber, Z. ftmiculosa . 

Leaves densely fulvous tomentose or pubescent beneath ; drupes glabrous ; leaf-shedding 
tree, rugosa . 

1. Z. jit juba, Laink. Exc. Meth. III. 318 ; Wight Icon. t. 99 ; Roxb. 
FI. Ind. I. 608 ; Griff. Not. Dicot. 491* Edgew. in Linn. Proc. VI. 201 ; 
Hook. Journ. Bot. 1. 1. 140; Becld. FI. Sylv. Madr. t. 149; Brand. For. 
FI. 86. t. 17; Hf. Ind. FU. 632. 

Hab. Common in the leaf-shedding, especially the dry and savannah- 
forests, of Prome and Ava, less frequent in those of the other provinces ; 
also frequently cultivated in and around villages. — FI. Aug., Sept. ; Fr. 
Octob. to Jan. 

2. Z. oenoplta, Mill. Diet. No. 3 ; Ro*b. FI Ind. I. 611 ; Hf. Ind. 
FI. I. 634, excl. syn. Z. aliens , Roxb.— (Z. Napeca, Roxb. FI. Ind. I. 613, 
nonL). 

Vab. a. GliABBESCENS, leaves, green on both sides, shortly and thinly 
pubescent. Usually a straggling shrub, 

Vab. /3. FEhEUGiOTSCENS, leaves tawny villous beneath ; usually a lofty 
climber. 

Vab. y. pediceliabts (Z. pcdicellaris^Wall Cat. 4243), as preceding, 
but cymes longer pedunded and larger, pedicels about 3 bn. long. 

Hab. % Common all over Burma and fte adjacent islands, as well in 
the leaf-shedding as in the evergreen forests ; var. fi. is a more southern 
form, frequent in Martaban, Tenasserim, the Andamans, etc. j var. y. in 
Prome.— FI. Slept. Octob. ; F*. 0. S. 
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8. Z. glabra, Roxb, FI. Ind. I. 614.— {Z. Ilonfieldil , Miq. FI. Ind. 
Bat. I. 643 ; Z. vemlosa , Wall. Oat. 4235). 

Hab, Frequent in the tropical forests, all over Burmah, from Ava and 
Chittagong down to Tenasserim and the Andamans. — Fr, C. S, 

Prof. Lawson has created not a little confusion as regards this species. 
Without taking the trouble of studying Roxburgh’s description, he based 
his identification upon Wallich’s No. 4242 (doubtfully marked as Z . glabra), 
which is probably a glabrescent form of Z, rugosa and has nothing what- 
ever to do with Roxburgh’s plant. At the same time he makes quite a 
m61ange qf Z.funiculosa, to which he refers not only the true Z. glabra, 
but also, apparently, Z. subquinquenervia , Miq., from Malacca (Maingay 
No. 412, a variety with smaller glabrescent drupes), — both species at once 
distinguishable from it by the axillary cymes. 

4. Z. fujniculosa, Ham. in Wall. Cat. 4234; Hf. Ind. FI. I. 636 pp. 
Hab. Ava, Khakhyen hills. 

5. Z. rugosa, Lamk. Enc. Meth. III. 31P ; Wight Icon. t. 339; 
Hf. Ind. FI. I. 636 pp. ( Z . latifolia , Roxb. FI. Ind. I. 607). 

Hab. Frequent in all leaf-shedding' forests, more especially in the 
open ones, all over Burmah, from Ava and Martaban down to Tenasserim. 
FI. March, Apr. ; Fr. May. 

Doubtful species . 

* 

1. Z. tomentoba, Roxb. FI. Ind. I. ,611. 

Hab. Chittagong, where it is used for fences. 

Berchemia, Neck. 

Conspectus of species. 

Leaves 2 — i in. long, the petiole J — 1 in. long ; panicle ample, terminal, ..B.florihmda, 
Leaves 1 — 1^ in. long, the petiole about 3 lin. long; racemes axillary, polyphylln . 

1. B. flobibunda, Wall. Cat. 4256 ; Hf. Ind. FI. I. 037. — (Zizy- 
pliusjloribunda, Wall, in Roxb. FI. Ind. II. 368). 

Hab. Ava, Khakhyen hills (J. Andirfson). 

2. B. pqltfhylla, Wall. Cat. 4259 ; Hf. Ind, FI. I. 638. 

TTap Ava, Taong dong (teste Lawson). 

Sageretia, Breng. 

1. S. THEEZANS, Brongn. in Ann. d. sc. nat. 1 ser. X. 360 ; Hf. Ind. 
FI. I. 641. Vaba j8. diobfiexfolu, Laws, in Hf. 1. c, 462. 

Hab. Ava. — FI. Octob. 

C K' 

* Scutia, Comm. 

1. Sc, MTBTXNA, (Shamnus myrtinus, Burm. FI. Ind, 1768. 60; 
Mhamnus circumscism, L. f. Suppl. 1781. 152; Roxb, Fllnd. I. 603; 



169 


1875.] of the Burmese Flora, 

• 

Scutia Indica , Brongn. in Ann. d. sc. nat, X. 368 ; Wight III t, 73 ; Hf. 
I-nd. FI. I. 610; Rhamnus lucidus, Roxb. FI. Ind. I. 005). 
f Yab. a, ketusa, leaves retuse or blunt. 

Yab. /?. acuttfolia, leaves acute. 

Hab. Var. /?. Tenasserim, along the Attaran river. 

• Colubrina, L. ('. KicL. 

Conspectus of species. 


Loavos and cymes glabrous, * * . » . , C. Jmtm, 

Cymes and under surfuco of leaves pubescent, ...... pulmcens. 


1. C. Asiatica, Bfongn. in Ann. d. sc. nat. 1 ser. X. 309 ; Wight 
111. t. 74;*Hf. Ind. FI I. 612 . — (Ceanothus AsiaUcus^b.^ pi, 281; 
Roxb. FI, lnd, 1. 615 ; Rhamnus 'acuminat us > Colebr. in Roxb. FI. Ind. 
I. Cl 5). 

IIab. Frequent fh the beach- mid coast-forests along the sea-shore, 
from Arracan down to ^Tefiasderiin and the Andamans. — FI. Febr. ; Fr. 
March Apr • 

2. 0. pubesceks, Kurz in Journ. As. Soc. Beng. 1872. 301 ; Hf. 
Ind. FI. I. G12. 

Hab. Frequent in the open, especially the low forests, all over Pegu 
and Martaban ; also entering the tropical forests. — FI. March ; Fr. Apr. 
May. ^ 

Apteron, Kurz. 

1. A. lanceolatum, *Kurz in Journ. As. Soc. Beng. 1872. 301; Hf. 
Ind FI. I. 013. . 

IIab. Upper Tenasserim, Moulmein District (Brandis, Falconer). — FI. 
Febr. 

Gouania, L. 

Conspectus of species. 

Loaves gkbious or nearly so, crenato ; racemes puborulous, glabroscont : disk glabrous, 

5-liorned : capsules glabrous, . . l O. leptMtuehya. 

Leaves velvety above, densely tawny or rusty puboseent beneath, entire ; racemes rusty* 
tomentose ; capsules puborulous, , , O. Hrmditu, 

1. G. bEbtostacu^a, DC Prod. II. 40 ; Wight, Icon, t. 974; Giiff. 

Not. Dicot. 493. t. 585. f. 2 ; Hf. Ind. FI. 1. 643. — (#. lilbfoUa, Roxb. 
Coroni. PI. 1. 1, 98. and FI. Ind. I. 632). f 

Hab. Frequent in the mixed forests and in shrubberies along streams 
and around villages, all over Burma down to Tenasserim.— FI. Close of ]&* S* 
Fr. C. 8. 

2. G. BWnisur, Hasslf. in Flora 1471. 280, in adnol.— (#, integri- 
fofya^ Kurz in Jounu A# r Soc. Beng 1870. 49, non Bamk.). 9 
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Hab. Not unfrequent in the tropical forests of Martaban and Tenas- 
eerim. — Fr. Febr. March. 

This species may eventually turn out to bo only an entire-leaved fo^m 
of G. Javanica } Miq., but the flowers are still unknown. 

AMPEL1DEM, 

Conspectus of species , 

Yitxb. Stamens free. Ovary 2 -colled, with 2 ovules in each cell. Tendril-hearing; 
climbers, ; 

Lkea. Stamens and petals united with the disk. Ovary 3 — -fi-cclled, with a solitary 
ovule in each cell. Erect shrubs or trees, without tendrils. 

t- 

Vitis, L. 

Conspectus of species 

Sitbg . I. Yitts (sens, extens.). Inflorescences branched in the usual way, 
not dilated and confluent. 

$ 1. Flowers in leaf -opposed or axillary true cymes . Flowers usually 4 -me- 
rows. (CisHUS.) 

0 Leaves compound, from simple and pedately 3 — 9 or more foliolato 
to digitate, or if simple-leaved jointed with the petiole ( 1 - 2 - 
foliolate). 

+ Leaves pedately or pinnatcly foliolato, very rarely spuriously 
digitate. < 

f Style short, sproadingly 4 dobed, or the 4-lobed or 4-cloft 
stigma sessile. f 

* Style short, sproadingly 4-lobod at the apex. 

Flowers often unisexual. 

Leavos 3 -foliolato ; homes 1 J in. in diameter ; seed obovoid, grooved on tho back, tho 

groove with a linear tuhcrclo ; stem very warty V. Uiberealata . 

Hermaphrodite ; leavos coriaceous, 3-foliolato, the leaflets very shortly petiolulod, 

„ . , V, assimilis . 

Flowers unisexual ; loaves sappy membranous, 3 r foHolate to pedately 5 -foliolato ; cymes 
short ; seeds oblong, smooth, V. oxyphylla, 

* * Stigma sessile, 4-lobod or cloft. Flowers often 

unisexual. ^ 

All parts, also tho very short cyme, glabrous ; leaves 3-foliolate, sappy herbaceous ; 

]K'dicels short, cymuloso ; berries white, pea-shaped, 1 . . . F angmtifoUa. 

Very much as tho preceding, hut cymes very slender and large, puberulous ; seeds half- 
orbicular, broadly and shallowly furrowed above with a long blunt ridgo in tho 

furrow, the sidds transversely rugate, V. hracteolata, 

Glabrous or the petioles and cyme 9 (ten puberulous ; loaves pedate, or the upper ones 
often 3 -foliolate, sappy coriaceous } berries white, the size of a cherry or smaller ; 
; Seeds obovoid- oblong, rugulose, broadly and shallowly fuxrowod on the back, 

* , F. tanceokria. 

Glabrous ; leayes pedate, herbaceous-fleshy ; pedicels 2—3 lin. long, umbellulate ; berries 
black, t>xo size of a pea, F. sermtyta. 
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Vory much as the preceding, but young shoots and petioles rusty hirsute j leaves spur- 
iously digitate, , * , ■ * V. okecta. 

f f Style simple, entire. 

• * Leaves all 8-foliolata. 

Glabrous ; cymes leaf-opposed, glabrous^ leaves glaucous beneath, . . , . F. miicordata. 

All parts shoKly puberulous rarely glabrous ; cymes axillary or on axillary shoots, 
puberulous, * F. trifolia. 

* * Leaves pedate. 

x Cymes leaf-opposed and spuriously axillary, i. e. 
the cyme terminating an axillary leafy ^leaf- 
less shoot. 'f 

All parts donsely puberulous or pubescent, V.*Teysmmi. 

All parts glaljjous ; loaves spflringly pubescent along the nerves beneath, . . V. Japqnm . 

x x Cymes truly axillary, long-pedunclod. 

Leaflets cunoato-obovate, rather blunt* or acute, slightly pubescent along the nerves 
beneath ; goods triangular with sharp margins, muricate on the back, , . F. temifolia . 

All parts pubescent to almist glabrous ; leaflets finely acuminate ; seeds hemispherical, 

smooth, F. peduta. 

+ + Loaves truly digitate. 

All parts puberulous ; cymes axillary and terminal on axillary shoots; leaflets 1 J— 2 
in. long ; style simple, F. anriculata. 

Leaves glabrous ; leaflets 4—6 in. long, fleshy herbaceous ; cymes puberulous ; berries 
globose, style simple, bark rod, F. erytlroclada . 

Leaves glabrous : leaflets 4 — 6 in. long, coriaceous ; cymes almost sessile, vory slenderly 
branched, puberulous ; flowers minute, dioooious ; stigma poltately 4-lobod, almost 
sossilo ; seeds curved-oblong, • V. eampylocarpa . 

0 0 Leaves simple or very rarely (in V. Anenmlluyana*) the upper- 
most onosfi-foliolate. Cymes leaf-opposite (except in F. WaUichn ). 
x Branches and branchlets cornered^ sometimes almost winged 
and fleshy. 

Branchlets very floshy, 4-Gornered, jointed ; leaves small, fleshy, bluntish crenate ; 
cymes simple, F. quadranyularis . 

Branchlets bluntish 5 -angular, thick and glossy ; leaves remotely bristly toothed, long- 
petiolod, .* F. penUtyona. 

Branchlets sharply 6-cornored ; leaves.^bristly serrate, herbaceous ; cymes compound, 
peduncled or sessile ; seeds obliquely obovate, transversely wrinkled on the faces, 

. . F. discolor. 

As preceding ; leaves shorter fetioled, while young approved hairy on the nerves be- 
neath ; seeds smooth, obovate, F. rntata. 

x x Branches and branchlets terete or nearly so. 
f Cymes axillary ; branchlets angular ? 

Leaves slightly 3-lobed, glabrous, sappy membranous, large; seeds globose, smooth, 

§ . . F WMchii. 


t t Cymes leaf-opposed. # 

Branchlets terete, whitish pruinouS ; all parts glabrous ; seeds smooth, F repens. 

All parts, especially while young, rusty or tawny tomentose or pubescent, more or* less 


♦ This species is so near to F. repms that I should pot wonder if it were to turn 
outeto be only an abnormal state of it. 
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glabrescent ; leaves sharply acuminate, never lohed ; seeds obovate, shallowly 
lacunose, . , . , F. (uhmtQ, 


All younger parts rusty tomentose or pubescent, glabresccnt ; leaves large, often some- 
‘ what 3 -lohed, bluntish acuminate, deciduous ; seeds obovate, smooth, . . V. IJnnld. 

§ 2. Infiorescmce a modification cfi the tendrils , cymose-panictyd, racemose" or 
spiked, or more usually the one or hath Undrit-hrmetiw transformed 
into a panicle, Flowers 4- or more Usually 5-merous. (Eu-"VJitis,) 

* Flowers pedi celled, in loose or contracted panicles. 

t Scods 2 — 4 lin, long, shallowly grooved and more or less dis- 
^ . tinctly radiately furrowed on the back. 

x Glabrous or nearly so. 

Cymoee panicles ample, glabrous, with or without tendrils ; pedicels thick, nearly a line 

long ; loaves 3— 5-lobed, the lobes usually acute, . . . . * ^ ,F. lafi folia. 

x x All parts more or less woolly-tomcntose, 

Branchlets, peduncles and usually the petioles colored with a woolly tornentum inter- 
mixed with black spreading stiff hairs ; leaves almost glabrous, F. barbate. 

Branchlets, etc, woolly without black hairs ; leaves lobod to fyilmatelv lobed ; panicles 
usually tendril-bearing, short and rather compact; pedicels very shoH and thick, 

. . V. tomentosa. 

t f Seeds about a line long, longitudinally furrowed on the back, 
almost smooth, glossy-black. 

Branchlets, etc., woolly, without black liairs ; leaves tawny woolly beneath, slightly - 
lohed ; panicles usually tendril-boaring, woolly, large and lax ; pedicels very slen- 
der, 1 1 lin. long, F . lanata. 

* * Flowers sessile, in spikes, the spikes forming elongate panicles. 

Young parts thinly and lugaccously woolly ; leases pcdately 5— 7-tbliolate, glabrous ex- 
cept on the nerves beneath ; spikes in very slender panicles, V, Heifer i. 

Quite, glabrous ; leaves digitally foliolate, glaucous green ; spikes jmborulous, forming 
1J — ' 2 ft- long stout policies, F. polystachya. 

Subg. II. Ptfeisakthes, Bl. Kachis of inflorescence leafy expanded and 
fleshy-membranous, the flowers sessile, unisexual. 

Glabrous ; leaves simple ; a very slender twiner, y. polita, 

1, y. TFBEECIJLATA, Laws, in Hf, Jnd. FI, I. 656. 

HaB. Pegu {teste Lawson). 

I have not seen this species, and I suspect lliqt it is only a large-fruited,# 
{Mbliolate form of V. lanceolark 

2. V, ASSlMlits, Kurz in Journ As. Soc. Beng. 1872'. 302.— (F. Ian - 
teolaria var. 2 ,assimilis, Laws, in Hf. lnd. FI. I. 660). 

Hab. Not rare in the drier hill-forests of the Martaban bills, east of 
Touhgboo, at 3 — 4000 ft. elevation,— FI. March, 
v . 3. V. OxtPHtLLA, WaJl/Oat. 6035. 

*'* I; »Hab. Frequent in tlie tropical forests of the eastern slopes of the 
Pegm Yomahand the Martaban hills ? east of Tounghoo,— Fi. March. 

;4. Y, lA^mhAfeiA, Wall, ap, WA, Prod. I. 128,- Wight Icon. t. 

$60, excl, eyn, 0: fminea ; Miq. Ann, Mus. Lugd. 
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Bat, I. 78 . — (Omm ianceolaria , Roxb. in Wall. FL Ind. I. 430; V, muri- 
cata , WA. Prod. I 128 ; Wight Icon, t, 740), 

Var. a. lanckolaiua, cymes loose and ami)le, densely puberulous, the 
pedicels longer and slender: petioles and petiolules puberulous {Omm lan - 
ceolaria , Roxb. J. c. ; F. Booker i } Laws, in Hf. Ind. FI. I. G61 ?j 

Var. /?. teberculata {Cissm tuberculata , Bl. Bvdr. 189), cymes 
short and often somewhat compact, less puberulous or glabrous, the pedicels 
usually shorter and thicker ; petioles, &c., all glabrous ; berries and seeds 
usually smaller. 

Hah, Both varieties, but more so var. /?,, common in the tropical for- 
ests idl over Martaban down to Tenasserim and the Andamans ; also along 
the eastern slopes of the Pegu Yornah ; Chittagong. — FI. Fobr, March ; Fi\ 
Apr. May. * 

Var. a. is in ray opinion the true Roxburghian plant, while vatr, /J, is 
Blume’s Oissus tuberculata. 

5 V. serrulata, Wall. ap. Miq. Ann. Mus. Lugd, Bat. I. 77. 
( Omm serrulcda , Roxb. FI. Ind. 1820. I* 114 ; Cmuv capriolata, Hoyle 
111. Him. PI. t. 26 ; V capriolata , Don. Prod. Nep, 188 ; Hf. Ind. FI. I. 
659). 

Var. a. capriolata, all parts quite glabrous. 

Var. /J. subobtecta, branches and petioles rusty -pubescent like those 
of F. obtecta , and forming a transition tc^it, the leaves partially becoming 
digitate. 

Hab. Frequent along, mountain-streams in the tropical forests of 
Martaban, up to 3000 ft. elevation ; Ava, Khakbyei^hills ; Chittagong ; var. 
/ 3 . Ava, Khakhyen hills — Fr. Febr. March. 

6. V. obtecta, Wall. Cat. 6026; Hf. Ind. FI. 1. 657, 

Hab. Ava, Khakhyen hills (J. Anderson). 

7. V. semico k data, Wall, in Roxb. FJ. Ind. II. 1824. 481 .— (K 
Bimalaijana, Brand. For. FI. 100 j Hf. Ind. FL I. 655). 

Var. a , man cord at a, Laws, in Hf, Ind, FI. I, 656.— (F. semicordata } 
^Wall. 1. e.) young parts, inflorescence, and leaflets beneath, shortly and spar* 
mgly hairy. 

Var. /?. Hcmalatana, ( F < JIimalayana ) Brand. 1, e. ; V. Neil<jher~ 
remis , Wight Icon. t. 965 ; Ampdopsu Rmalayam a t ltoyle ill. Him. PL 
149), all parts quite glabrous, leaflets glaucous beneath. 

Hab. Var. /3. in the drier hill- forests of thq* Mardkban hills, east of 
Tounghoo, at about 301)0 ft. elevation.*-~Fl# March, « 

8. V. trifolia, L. sp. pi. 293; Bth. FL Austr, L 449 
carnosa , Lamk. Diet. I. 31 ; Roxb. FL lad. I 409 ; V \ carnom, WA. 
Prod. I. 127 ; Wight Icon. 1 171 ; Hf. Ind. FL X 654) t 

f Var, a. eiOTiKA, all parts shortly greyish pubescent. .. 
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Var, )8. glabrata, all parts glabrous or nearly so, 

Has. Rather frequent all over Burma, especially in rubbishy places, 
in hedges, and shrubberies, becoming a powerful climber in the forests.— FL 
R. S. 

I follow Miquel in adopting Linn^’l oldest name, which is evidently 
given in allusion to the trefoil (Tri folium) . . 

9. V. Tetsmannt, Miq. in Ann. Mus. Lugd. Bat. I. 82 , — ( Ginns 
Teymamiy Miq. Suppl. FI. Sumatr. 516; V, mollisy Wall Cat. 6025; Hf. 
Ind FI I. 660). 

Hab* Chittagong ( teste Lawson). 

10. V. Japokica, Thbg. FI. Jap, 104 . — (Cm us Japonica , DC. Prod. 

I. 632 ; Cissus leucocarpay BL Bydr. 189 ; Miq. FI. Lid, Bat* 1/2. 663 ; 
V. cymosa , Roxb. in Wall. Cat. 6017). \ 

Hab. Frequent along mountain-streams and on moist rocks in the 
tropical forests of the Pegu Yomah, and from Martaban down to Tenasse- 
rim; also Ava, Taongdong. — FI. K. 8. ; Fr. Jan'Febiv 

11. V. tenuifolia, WA. 1 Prod I. 129 ; Hf. Ind FI I. 660 in part. 
Hab. In the mixed forests of the Pegu Yomah and Arracan ; also in 

bamboo-jungles of the Andamans. — FI. May, June. 

Possibly only a more luxuriant form of the preceding species, with more 
obtuse leaflets and truly axillary cymes. 

12. V. pedata, Wall, ap ^A. Prod, I. 128; Hf. Ind. FI. I. 661. 
(Cissus pedata, Lamk. Diet. I. 31 ; Roxb. tl. Ind. 1. 413). 

Vab. a. genuina, leaves pedately folio! ate, pubescent. 

Yah. j8. glabrata* as preceding, but pretty glabrous. 

Hab. Yar. a. frequent in leaf-shedding forests and more especially in 
hedges and shrubberies of the cultivated alluvial plains ; var. /?. in tropical 
forests of the Andamans.— FI. Begin of R. S. 

13. Y. auriculata, W f all. ap. WA. Prod. I. 129 ; Wight Icon. t. 
145 ; Hf. Ind. FI I. 658 . — (Gissus auricn]ata y Roxb, FI. Ind. I. 411). 

Hab. In the minted forests of the Pegu Yomah ; Chittagong, — FI. 
Begin of R. S. . ^ 

^ 14. Y. eettergcbada, Kurz in Journ. As. Soc. Beng. 2872. 301. 

Hab. Not unfrequent in the tropical and other forests along streams 
of the Pegu Yomah and Martaban east of Tounghoo. — FI. March. 

Amongst the digitate species, this comes nearest to V. mponaria , Seem. 
15. Y, c am$ vlocarp a, Kurz in Journ. As. Soc. Beng. 1872. 302 ; 
Hf. Ind, FI I. 657. — (Gissus femmea^ Roxb, FI. Ind. I. 410 ? ; Panax 
mkrqnthtm, Wall. Cat. 4938). 

• Hab, In the tropical forests of the slopes on eastern face of Kambala 
touiig^ Pegu Yomah, at 1000—2000 ft. elevation ; Ava, Taong Dong 
(Wall.)— Fl No* ; ?r. March, , t 
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• 

Dioecious; remarkable for its minute flowers, and in thi#¥eapeet resem- 
bling V ’ jpubiflora , Miq. (syn. V. pedmcularis, Lawson). Lawson says 
thjt it has no tendrils, but in this he is mistaken, I believe it to be 
Roxburgh's C. feminea , but not having seen the female flowers, I hesitate 
to pronounce its identity with that* species. Lawson confidently reduces 0 l 
feminea to a synonym of V. lanceolaria } but the digitate leavetf&lone forbid 
a comparison with it. 

16. V. q/oadbak otl abis , Wall. ap. WA. Prod. I. 125 ; Wight Icon, 

t. 51 ; Hf. Ind. PI. I. 615.— (Gissus guadrangularis , L. Mant. 39 ; Roxb. 
FI. Ind. I. 407). • * 

Hab. Frequent in wild shrubby and waste plaees and in the dry 
forests of the Prome district ; also Ava. — FI. Nov. 

17. V. pentagona, Voigt £at, Hort, Calc. 28; Kurz in Journ. As. 
Soc. Bong, 1870. 74; Hf. Ind. FI. I. 646. — {Omm jpenlagom f Roxb. FI. 
Ind. I. 408). 

Hab, Not unfrequent in the tropical forests of the eastern slopes of 
the Pegu Yornah, and from Chittagong and *Arracan down to the Anda- 
mans. — FI. Octob, ; Fr. Apr. May. 

In Journ. As. Soc. 1. c., I stated that Gissus hartata, Miq. ( = V. has - 
tata, Miq. Ann. Mus. Lugd. Bat. 1863. I. 85., a species which Lawson 12 
years later rechristens V. sagitt (folia, Laws, in Hf. Ind. FI. 1875. 1. 645) 
was identical with F glaberrima , Walk This is an error, which arose 
from my having solely consulted the Walliehian specimens of V, glaber - 
riirkt , which all happen to b% F. hastata. 

18. V. discolob, Dalz. in Hook. Kew. Misc. H. 39 ; Miq Ann. Mus. 
Lugd. Bat, I. 86 ; Hf. Ind. FI. I. 617, excl. syn. V. cotstata t -~{Cissus dis • 
color } B! Bydr. 281; Bot. Mag. t. 4763; Cissus \elutims, Linden in 
Bot. Mag. t. 5207). 

* Vak. a. discolob, leaves usually spotted,, purplish beneath, on very 
long petioles (at least the lower ou # es) ; cymes peduncled. * 

Yab. /J. sessims, Miq. in Ann. Mus. Lugd. Bat. I. 86, cymes sessile 
v and umbelately branched already Jfrom the base. 

Hab. Yar. a. frequent in the tropical forests and moister bamboo- 
jungles, from Artacan, the Pegu p Yomah, and Martaban down to Tenasserim 
and the Andamans ; var. /3. in the Martaban hills, east of Tounghoo. — FI, 
R. S. ; Fr. C. S. 

19. V. costata, Wall. Cat. 6011. f 

Hab. Not unfrequent in the open and*the mixed, forests of Pegu and 
Arraoan; also Martaban. — Fr. H. S. , 

20. V. WalxiICHCT, Kura in Journ. As. Soc. Bong. 1S72. 802, non 
DC. (Leea cordata, Wall. Cat. 6S19.) 

Hab. Ava, Jrrawaddi valley at Meaong, l 
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Yerynearto F. pallida, W A., as Lawson has pointed out, but the 
. axillary cymes distinguish it from that species. 

21. V. repens, WA. Prod. I. 1 25 ; Hf. Inch FI. I. OiQ^Cmus 
repens , Lamk. Diet. I. 31; DC., Prod. I. 628 ; liheed. Hort. Malab. VII, 
t. 48 ; V. ghuca, WA. Prod. I f 126 ; Ciksus glanea , Roxb, FI. Ind. I. 400 ; 
DC. Prod, 1*628 ; Cissus glauca, Itoxb. FI. Ind. I. 406 ; Cissus Blimeana , 
Steud. Nomencl ; Miq. FI. Ind. Bat. 1/2, 605 ; Cissus cerifera , T. et B. in 
Natuurk. Tydseh. Ned. Ind. XXIV. 324). 

Had. Frequent as well in the tropical as in the moister mixed forests, 
all Burma, from Chittagong and Ava down to Tenasserim and the 
Andamans.— FI. ft* S. ; Fr. C. S. 

22. Y. adnata, Wall. ap. WA. Prod. I. 126; Wight Icon. t. 144; 
Hf. Ind. FI. 1. 649 . — ( Oissus adnata , libxb, FI. Ind. I. 405). 

Yah. a. OLADiiiOB, Miq. in Ann. Mus. Lugd. Bat. I. 87, all parts ' 
more glabrous, loaves only along the nerves beneath pubescent. 
t Var. /?. communis, all parts more or less Aisfcy tomentose ; leaves above 
glabrous or puberulous, beneath* wholly or only along the nerves tomentose. 

IIab. Var. a. rarely in the hill-toungyas of the Martaban hills, at 
3000 — 4000 ft. elevation ; var. /?. frequent in all leaf-shedding forests and in 
shrubberies and village-bushes, more especially along choungs, all over Bur- 
ma and adjacent provinces. — FI. Close of 11. S. ; Fr. II. S. 

28. V. Lin MU, Kurz, non }\ 7 all. # — {Casus vilujinca, L. sp. pi. 117 ; 
Eoxb. FI. Ind. 1.406; V. repanda } WA. Prod. I. 125; Hf, Ind. FI. I. 
648). 

Had, Frequent a ( s well in the mixed and open forests as also in shrub- 
beries and grass jungles, all over Burma and adjacent provinces down to 
Tenasserim. — FI. H.U. and Close of ft. S. ; Fr, C, S. 

Lawson identifies Roxburgh's Cissus ritiginea with V. m lanata ) hut he 
has never formed a clear conception of the difference between the inflorescence 
?U‘ the Vitis - section and that of the Cissm- section: hence the error. 

24. V, L ATI folia, lloxb, FI. Ind. L 661 j WA. Prod. I. 130; Hf. 
Ind. FI. I. 652. 

Had. Frequent in the savannahs and savanhah jungles, also in shrub- 
beries and village woods, but rather rare in the leaf-shedding forests, all 
over the Pegu plains, especially in the Sittang valley ; also Andamans, in 
forests.— FI. Apr, , May. 

‘ N, B.— F iknifera t L. is often seen cultivated by Europeans, and 
.is said to bear good, grapes in Ava, 

' 'Y Whose name has to be changed into Vitis mgulal'a ( Omm mgulata } Lamk.). Mi\ 

&: B,, Clarke informs me, that my Fite speetotfHs is not a climber, but a perfectly erect 
perennial about 2 ft, high, nearly simple, without tendrils* It grows in the Sikkim 

■fwi «!&•’ , 7 “ . 
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25. V. babbata, Wall in Roxb. Fi. Iud. II 478 ; Hf. Ihd. FI. I. 

651 

• Vab. a. genitina, leaves only tliinly lanate beneath, black hairs 
numerous and conspicuous. 

Yak. /?. Jekkinbii, leaves entire or lobed, their undersurface a? well 
as the stems densely tawny or rusty woolly-tomentose, black hairs very 
sparingly interspersed among the tomentum. 

Hab. Frequent in the low and lower mixed forests, all over Ava and 
Martaban down to Tenasserim ; var. /?. Ava, Taong Dong (Wall. Cat. 
5994 B.).— FI. Apr. May. * * 

26. V % tomentosa* Heyne in Roth. Nov. sp. 457 ; DC. Prod. I. 
634 ; WA. Prod. I. 130 ; Wight 111. I. t. 57 ; Hf. Ind. FI. I. 650. 

Hab. In deserted toungyas*of the Martaban hills, east of Tounghoo, 
at 3 — 4000 ft. elevatiog* — FI. Fr. March. 

27. V. lanata, Roxb. FI. Ind. I. 660; WA. Prodr. I. 131; Hf. 

m • 

Ind. FI. I. 651, excl. syn. V. viliginea , Roxb. 

Hab. Nut unfrequent in deserted toungyas of Martaban and Tcuasse- 
rim; also Ava and Chittagong. — FI. Fr. F ebr. March. 

28. Y. IIelferi, Laws, in Hf. Ind. FI. I. 662. 

Hab. Tenasserim (Ilelf. 1341). 

29. Y. roLisTACUYA, Wall. Cat. 6028; Ilf. Ind. FI. I. 662. 

Hab. Tenasserim or Andaman islands, teste Lawson. 

30. V. polita, Miq. in Ann. Mus. Lygd. Bat. I. 95 ; Hf. Ind. FI. 
I. 663. 

IIab. Tenasserim, Moulmain (Lobb), teste Lawson. 


Doubtful species. 

1. V. dulia } Laws, in Hf. Ind, FI. I. 661. 

Hab. Chittagong ? teste Lawson. 

Not recognisable from the description alone, tbe more so - as Lawson V 
arrangement, or I should rather call it disarrangement, of the species of 
Vilis is based upon purely technical and more or less variable characters, 
without reference to natural affinity. Should it really be Vitis No. 41 of 
Hf. and Th. Herb. Ind. orient. v as I strongly suspect, it will be a pedately, 
foliolate form of V. oxyphylla, Wall. 


Leea, L. 

nspectus o\ 




x Leaves ample, simple or rarely 3 -foliolate. 

Leaves simple, largo, very glaucous and shortly puberulous beneath ; lobes of the* sta- 
minal tube entire ; shrubby, ........ .............. ......... *v. i . 1 fnacrophyUa. 

Loaves simple and pinnately 8-foliolate, hardly glauccscent hut minutely puberulous 
• beneath ; lobes of the staminal tube notched ; shrubby, . , . , , , * . X, latifolia. 
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x x Leaves from simply pinnate to decompound. 

0 All parts (except the inflorescence in a few species) glabrous. 

t Inflorescence with persistent and conspicuous bracts and bractlets. 
Slender treelet ; flowers sessile or nearly so, crowded, greenish -white, . , X. compact ifiltra. 

f f Bracts and bractlets mipute, usually already dropped before the 
flower-buds are properly devoloped. 

, * Leaves coriaceous. Flowers greenish-white or green with ft 

purplish hue. 

Leaver more or less glaucous, usually linear or lanceolate ; lobes of the staminal tube 
eroct, notched ; seeds smooth and rounded on the bach ; undershruh, . .Z. parallels 
Leaves dark-green, glossy ; lobos of staminal tube erect, notohod ; seeds even and con- 


vex on the back ; a tree, , L. mmbucina. 

Leaves dark- green, glossy ; lobes of staminal tube reflexed, acuminato ; s rt eds tuberolcd- 

keeled, the edges tuberoled-ribbed ; a large shrub, L. giganlea . 

* * Leaves more or less piembranous. Flowers red, orange, or 
scarlet. 

Leaflets 6 — 8 in. long : inflorescence rusty-tomentose ; undershruh, L . lata. 


Leaflets only 2 \ — 4 in. long ; inflorescence glabrous or nearly so, undershrub, L. coccinea, 
0 0 More or less pubescent or stiff-hairy, at least the nerves beneath, 
f Leaves usually simply pinnate. 

Leaflets coarsely serrate, acute, roughish pubescent along the nerves beneath ; nerves 
all parallel ; petiolules thick and short ; stems, petioles, and peduncles curled- wing- 
ed ; bracts and bractlets long, lanceolate-subulate ; shrubby, L . crispa. 

Dwarf, all parts robust and densely pubescent or almost tomentoso ; petioles and petio- 
lules terete ; cymes tomentoso ; bracts minute ; undershrub, , . Z. pumila . 

f f Loaves usually 2- or 3 -pinnate. 

Leaflets coarsely sorrato, acuminato, noughish pubescent on the parallel nerves beneath ; 
stems and petioles terete or nearly so ; pedunolo compressed-cornered ; bracts and 
bractlets small, linear-lanceolate ; flowers greenish- wliite ; shrubby, . . . . Z. aspera , 
All parts stiff-pubescent ; leaflets membi^nous, stiffly pubescent, beneath densely 
gland-dotted ; petioles, &c., all terete ; cymes stiff, pubescent ; bracts largo, 

broadly ovato, blunt ; undershrub, «... L . aqmta. 

Almost glabrous or greyish puberulous ; leaves 2— 3-pinnatc ; leaflets pubcrulous or 
glabrous, not gland-dotted beneath.; bracts and bractlets none ; shrubby, Z. robusta. 
Stems, petioles, &c., quite glabrous ; leaflets email, sprinkled with white stiff hairs ; 
bracts or bractlets none ; undershrub, L. rubra . 

1. L. MACBornTLLA, Koxb. FI. Ind. 1. 653 (non DC.), Wight Icon, 
t. 1154? (£. Bimplmfolia , Griff. Not. Dicot. 697. t. 645. f, 1 P) 

Vab. a. GEOTiKA, leaves larger and broader, usually Somewhat lobed, 
glaucous and puberulous beneath. 

Vab, /3. oxxphtlla, leaves ovate to ovate-oblong, acuminate, less 
glaucous beneath one-coloured,, glabrous. 

Hab. Var. /fe frequent iff the mixed forests, especially the upper ones, 
of P$gu and Martaban.— Fr. C. S. 

% L. jatifolia, Wall. Oat. 6821. 

/ 4 Sab. Frome hills. 

8. 1. baballela, Wall Cat. 6828 ; Hf. Ind. FI. I. 666. <, 
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Vab. a. gentina, leaves usually pinnate or occasionally bipinnate, 
leaflets oblong or oblong-lanceolate, more glaucous ; calyx-lobes rotundate. 

# Vab. /?. an on stepow a, (L. angustifolia , Laws, in Hf, Ind. FI. I. 
6G5), leaves usually 2— 3-pinnate, leaflets narrow-linear to linear, very acu- 
minate, calyx-lobes in fruit obtuse, 'but not rotundate. * 

Hab. Var. a. Ava, Irrawaddi valley ; var, /3. frequent in the mixed 
forests and grass jungles of Pegu, especially the Irrawaddi zone. — Fr. C. S. 

4. L. sambucina, Willd. sp. pi. 1. 1177 ; DC. Prod. I. 653 ; Koxb. 
FL Ind. I. 657 ; Griff. Not. Dicot. 698. t. 644. fig. 1 ; Rumph. Herb. 
Amb. IY. t. 45. — (L. staphglea, lioxb. FI. Ind. I, 636; WA. Pro4 1. 132; 
Wight 111. t 58. and Icon. t. 78 ; L, ottilis, DC. Prod. 4 I. 636). 

Hab. frequent in the tropical forests of the eastern slopes of the Pegu 
Yomah, Arracan, and Martaban/ down to Tenasserim and the Andamans. 
FI. March ; Fr. May. 

Leea samlucina , of the * Flora of India’ (not of authors), is a melange 
of species, which Lawson eipfains, more Kewensi, by saying that there are 
transitional conditions so numerous that the species reduced by him cannot 
be maintained. 

5. L. oigantea, Griff. Not. Dicot. 697. t. 645. f. 3 ; Kurz in Journ. 
As. Soc. Beng. 1873. 65. 

Hab. Tenasserim, from Moulmein down to Tavoy. — FI. Aug. Octob, ; 
Fr. Febr. March. # 

6. L. compactifloea, Kur'z in Journ. As. Soc. Beng. 1873. 65. 

Hab. Rather rare in ttye drier hill-forests of the Martaban lulls, east 

of Tounghoo, at about 3000 ft. elevation. — FI. Apr. # 

7. L.ijJETA,Wall. Cat. 6831 ; K)irz in Journ. As. Soc. Beng. 1873. 65. 
Hab. Ava (WdH.) ; frequent in the tropical forests of South Anda- 
man. — FI. June. 

Very likely only a luxuriant form of the following species. 

8. L. coccinea, Planch, in Hort. Donat. 6 ; Bot. Mag. t. 5299. 

Hab. Not uncommon in the savannahs and savannah-forests of Pegu, 

rarely in the diluvial forests of Martaban.— -FI. May June ; Fr. Jan. 

9. L. ceispa, L, Mint. 124 ; lioxb. FI. Ind. I. 654 ; Hf. Ind. FI. I. 
665. — (L. pinna ta, Andr. Bot. Repos. Y. t. 355). 

Hab. Frequent in the low and mixed forests of Pegu and Chittagong. 

10. L. pumiiiA, Kurz in Journ. As, Soc. Beng. 1872, 302 ; Hf. Ind. 

FI. I. 666. # 

Hab, Not unfrequent in the eng and low forests oj*Pegu and Marta- 
ban. — FI. probably May, June. 

11. L. aspbea, Wall, in Roxb. FI. Ind. II. 468 ; Hf. Ind, Fl! I. 
665. 
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Hab. Common in the mixed forests, especially ip the upper ones, and 
.in savannahs, all over Pegu.— Fr. Febr. 

12. L. -EQTTATa, L. Mant. 124 ; Miq. in Ann. Mus. Lugd. Bat. I. 
98.— (X, hirta , llornem. Hurt. Ilafn. 1. 231 ; Boxb. FI. Ind. 1. 650; flf. 
lnd. FI. 1. 60S). 

Hab. Not nnfrequent in the tropical forests of Martaban and Tenas- 
scriui, also Andamans. — FI. June, 

13. L. bobusta, lioxb. FI. Ind. 1. 655, non Laws. — (L> asj)era y Wall. 
Cat. 6825 ; X. diffusa, Laws, in Hf. Ind. FI. 1. 607). 

IlAip Not unfrequent in savannahs and in open grassy places of the 
forests of Pegu and Arratfan.— Fl. Octob. ; Fr. C, ( S. 

2V, B. — L. robust a, Laws, non Koxb. = X. Sundaica , Mlq. 

14. L. eubba, Bl. Bydr. 197 ; Miq, Fl. Ind. Bat. 1/2, 611 and Ann. 
Mus. Lugd. Bat. 1. 96. 

Hab. Tenasscrim, Attaran (Dr. Brandis). • 

N. j B. — X. sangninea , Knrz in Journ. As? Soc, Bong. 1873. 66 (not of 
Wall.) is X. ahta , Edg. It js not a Burmese species, and the locality 
Ava should be referred to X. hot a. 

SAIINDACFJE. 

A. Seeds with albumen. Stipules present. 

Trih. L STATEILJEjE, Flowers regular. {Stamens inserted ouisido the disk. Leaves 
opposite. 1 

TusraiA. Ovary 3-celled. Fruit entire, indehiscent. Leaves pinnate, or rarely sim- 
ple. 

B. Seeds withoulfalbumcn. Stipules none. 

a. Stamens inserted outside or On the disk . Flowers regular . 

Trib. II, DODQNJUE . Stamens inserted outside the disk. Capsule septicidally de- 
hiscing. Loaves alternate. 

Dqbonjea. Sepals valvate. Petals none. Ovules hy pairs. Loaves usually simple, 
Irib. III. J CEMNEjE. Stamens inserted on the disk. Samaras indehiscent. 
Leaves opposite. 

Aceh. Petals none or present. Disk annular, Samaras 2. Leaves simple or pal- 
mately lohod. * <• 

J. Stamens inserted inside the dish , sometimes unilateral . 

Tnb. IV. 8AHEDEJE. Leaves alternate, or rarely (in JKscnlus) opposite. Flowers 
regular or irregular. 

* Emit or fruit-lobes indehiscent, drupaceous, fitehy or rarely corticate or crusta- 
ceans. c 

' x Fruit entire, 1— 4-Selled. 

• ' c 0 No petals. Flowers polygamously dioecious. 

BcheeichehA. Calyx small, valvate or nearly so. Disk unilateral. Seeds arillate. 
Leaves abruptly pinnate. 
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0 0 Totals present, furnished with scales. Flowers polygamously 
monoecious. 

LmsANTHES, Flowers regular. Disk regularly annular. Leaves pinnate. 

HtMiGYiiosA. Flowers irregular. Disk unilateral, cushion-like. Loaves pinnate. 

x x Fruit divided deeply or to the base into 3—2 lobes, the, lobes often 
Solitary by abortion of the others. 

0 Flowers irregular. Arillus none, 
f Leaves pinnate. Trees. 

Ditteiasma. Fruit deeply 1 — 3-lobed, the lobes drupaceous, globose. Testa bony. 
Embryo curved. Disk half crescent-shaped. 

Ertogloksum. Fruit to the base 1 — 3-lobed, the lobes oblong. Testa membranous. 
Embryo straight. Disk unilateral. • 

t t Jteaves 3 — 1-foliolate. Shrubs or small trees. 

ALLorHYLvs. Flowors irregular or almost regular, with the place of the 6th petal 
empty. Sepals orbicular. PotalB with scales. Fruit-lobes fleshy or sappy. 
Racemes simple or compound. 

0 0 Ftewers regular. 

f Seeds Yiithout arillus. 

SAriNims. Fruit-lobes deeply or to the base separatod, by 2 — 3 or often solitary by 
abortion, the pericarp crustaceous or coriacdbus, smooth. Testa crustaceous or 
membranous. 

XEBomniMUM. Fruit-lobes separated to fho base, by pairs or solitary, the pericarp 
crustaceous, tuboreled. Testa fleshy and pilose within, resembling an arillus. 
t f Seeds truly arillate. 

Nepheiium. Fruit-lohos 1—3, separated to the base, the pericarp coriacoous to crusta- 
ceans, smooth to variously tuboreled, nmiricate, and echinate. Seeds entirely 
enveloped by tho arillus. 

Fometja. Fruit-lobes 1—3, separated to the base, the pericarp coiticate, smooth. Seeds 
arillate at the lower end. Hardly different from Nephelium. 

* * Fruit a dry dehiscent capsule, the valves from woody to coriaceous and mem- 
branous. 

0 Ovules solitary in each cell. 

'x Trees or shrubs. Loaves pinnate. Capsule coriaceous or woody. 
Flowers regular. m 

t Petals cuoullate, or the blade shorter than the cucullato scale. 

Sctpixopetaltjm. Style obsolete. Petals oucullato, without scale. 

Paranephelitjm, Petals broadly trigonous, smaller than the cucullato scales. Stylo 
long. Capsule 3-valved* woody, tuboreled or aculeate-muricate. Leaves pinnate, 
the efld-leaflets ternate. 

# f f Petals flat or nearly so, longer than tho scale if present* or 
the petals minute or wanting altogether. 

Cupania. Calyx cup-shaped or the sepals distinct. Capsule 3-quetrous or -lobed or 
didymous. m 

x x , Twining tendril-hearing jmdershrubs. Reaves twice temately 
foliolate. Capsule bkddeiy-membranotts, inflated, Flowers 
irregular. ' J , 

Cardiospermum, Sepals 4, the 2 outer ones small, Petals 4, with basal scales. Disk 
almost reduced to 2 round or linear glands opposite the lower smaller petals. 

0 0 Ovules by 2 or more in each cell. Trees. 
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x Capsule membranous or chartaceous. Flowers regular, the sep als 
free. Leaves pinnate, alternate. 

Harfullia. Petals without scales, hut sometimes with inflexed lobes at the base of 
the blade. Stigma linear, often twisted, Capsule didymously 2-lobed, chartaoecftw, 
not winged. Seeds arillate. , 

Zollingeru. Fetals with a woolly scale. Stigma 3-toothed. Capsule by maceration 
of the cell-walls often 1 -celled, 3- or rarely 2-winged, chartaceous. Seeds without 
arillus. 

x x Capsule thick or fleshy-coriaceous. Flowers irregular, the 
calyx tubular or bell-shaped. Leaves digitate, opposite. 

-Escuius. Flowers rather showy. Stigma simple. 


Turpinia, yent. 

Conspectus of species. 

t 

Leaves apiculato to abruptly acuminate ; flowers about 2 lin. across ; fruits the size of 

a cheny, firmly fleshy, . T. pomifera. 

Lcavos almost caudate ; flowers minute, about a line across : fruits tho size of a small 
pea, T. nwutana. 

1. T. POMIFEBA, DC. Prod. II. 3 ; Hf. Ind. I. G98 pp.— (Dalrym- 
plea pomifera, Itoxb. Corom. PI. III. 276. t. 279. and FI. Ind. I. 633 ; T. 
spfteerocarpa, Hassk. Cat. Bog. 228 ; Miq. FI. Ind. Bat. 1/2. 593). 

Hab. Frequent in the tropical forests of Pegu and still more so in 
those of Martaban and Tenasserim ; also Chittagong. — FI. Febr. ; Fr. C. S. 

2. T. Montana, ( Zanthoxylon monianurn, Bl. Bydr. 248 ; Miq. FI. 
Ind. Bat. 1/2. 670). 

Vab. a. OENtriNA, panicles very slender atfd lax, as long or longer than 
the leaves, the ultimate branchings almost filiform. 

Vab. /3. Nepalensis, (Turp. Nepalensis, Wall. Cat. 4277, non WA. ; 
T. pomifera var. Nepalensis, Laws, in Hf. Ind. FI. 1. 699), panicles shorter 
and more compact, stiff. 

Hab. Var. (i. frequent in the hill-forests, especially the drier ones, 
and the pine-foreSts of Martaban, at 3000 to 7200 ft. elevation. — FI. 
Maroh. ’ « 


Dodoneea, L. 

1. D. TISCO^I, L. Mant. alt. 228 ; Hf. ind. FI. I. 697 .—(D. angus - 
tfolia, L. f. SuppL 218 j Eoxb. «. Ind. II. 256 ; D. dioica, Roxb. 1. c. ; 
"J>. gurmanniana, DC, Prod. I. 616 ; Wight 111. t. 62 ; D, pentandra, 
Griff. Hot Dicot. 548). 

/ Hab. Sandy beaches of the sea-shores of Tentsserim, from Amherst to 
Hefgm ; also Andamans, Naroondam Island.— Fr, Febr. March. 
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• Acer, Lin. 

Conspectus of species. 

x Leaves simple, not loLed, with 3-basal nerves. 

Leaves usually whitish beneath, the petiole 1—2 in. long ; cymes glabrous, brsnchlets 

blackish, . . ; .* .A. kurinum. 

Leaves ono-coloured, the potiole 3—0 lin. long ; cymes panicled, glabrous ; branchleta 

palo brown, A. Uvigatxm. 

x x Leaves 3-lobed and 3 -nerved. 

Glabrous ; lobos of loaves long acuminate, entire, holobmn. 

1. A. LAimiNUM, Hassk. in Tydsch. Nat. Gesch. X. 138 ; Miq. FL 
Ind. Bat. 1/2. 582.— ^-4. nivenm , Bl. Humph. III. 193. t, 16^. B. f. 1 ; 
Hf. Ind. FUI. 693). 

Has. Frequent in the damjj lull-forests of the Nattoung mountains 
in Martaban ; at 4000 to 7000 ftf. elevation j Tenasserim ; also Ava, Hook- 
boom valley (Griff.). «' 

2. A. ljevigatum, PI. As. rar. II. 3. t. 104 ; Hf. Ind. FI. I. 
693. 

Hab. Upper Tenasserim, Moulmein District (Falconer). 

3. A. isolobum, Kurz in Journ. As. Soc. Beng. 1872. 302 ; Hf. Ind. 
FI. I. G94. 

Hab. Frequent in the damp hill-forests of Martaban, at 5000 to 7000 
ft. elevation. 

Allied to A . trifidim , Thbg* • 

Schleichera, WiUd. 

1. Sen. tetjuga, Willd. sp. pi. IV. 1096 ; Roxb. FI. Ind. II. 277 ; 
Bedd. FL Sylv. Madr. t. 119; Brand. For. Fl. Ind. 105. t. 20; Hf. Ind. 
FI. I. 681. 

Hab. Common in all leaf-shedding forests, especially the mixed ones, 
from Ava and Martaban down to Tenasserim.— Fl. March, Apr, 

Lep^ganthes, Bl, 

Conspectus of species . 

Leaves quite glabrous, not stiff ; racemes short and dense, clustered to almost solitary, 
axillary ; pedicels very robust, about £ lin. long ; potals inside and scale glabrous, 

* • t . . L. montana , 

Loaves large and stiff; leaflets slightly puberulous on the midrib beneath, rigid; 
racemes in larger or smaller axillary panicles ; pedicels capillary, 1 J — 2 lin. 
long; scale densely white- villous binged; eimple-stemmejL palm-liko treelet, 

^ 1 . . X. Burmmiva, 

1. L. Montana, Bl. Bydr. 238 and Rumpb. III. l51 ; Miq. Fl. Ind. 

Bat. 1/2. 562. — (X. Bromiana, Hiern. in HI. Ind. FL 1. 880). * 

Hab. Tenasserim, Javoy and Keloben (Wall.), 

2. L. Bubmanica, Kurz MS. — (X. montana, Hiern. in Hf. Ind. FL. 

I.«79,«o»BL). 
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Hab. Not unfrequent in the tropical forests of the eastern and south- 
ern slopes of the P6gu Yomah and in Martaban, up to 2000 ft, elevation.— 
Fr. Febr. March. ^ 

Leaves very similar to those of Z. sessiliflora , Bl. I fear that I am to 
a certain degree to blame for Hiern’s lnisidentifieation of the plant, in 
having referred Brandis* specimens; as also my own, to Blume’s L. Montana, 
under which name I also put it down in my preliminary Report on the Pegu 
forests. It was hardly possible to avoid such mismatehings in a Keport 
which was drawn up in less than 15 months, in which period more than 
1000 species had to be named, and keys furnished for the discrimination of 
the species. 

Hemigyrosa, Bl. 

X. H. cakescens, Thw. Ceyl. PI. 5&. and 408 ; Hf. Ind. FI. I. 671. 
(Molinrn canescens , lloxb. Corom. PI, I. 40. t 60 and FI. II. 243). 

Hab. Tenasserim, from Moulmein southwards. 

I cannot lay so much stress upon the irregularity of the corolla or of 
the disk as to use it as a divisional character : the most naturally 
allied genera, such as Kemigyrosa and Lepisanthes , Ditlelasma , Krioglos - 
sum, and Sapindus , or Allophylus and Schmiedclia , are forcibly removed 
from one another, and, indeed, it remains to be shewn whether this charac- 
ter can be upheld even as a generic differential. In Sapindus trifoliatus , L tf 
at least, the flowers can as well bo regarded as irregular, and the close 
affinity of this species to Hemiggrosa cancscens cannot be denied. 

^ Dittolasma, Hf. 

1. D. Raeak, Hf. Ind. FI. 1. 672 .—{Sapindus Barak , DC. Prodr. I. 
608 ; Bl. Humph. III. 93. t. 169 : Sapindus polyphyllus , ltoxb. Hort. 
Beng. 29 ; Hf. Ind. FI. I. 685). 

Hab. Rather rare in the tropical forests of the Pegu Yomah ; Tenas- 
serim, Moulmein district, rare (Revd. Parish). 

Erioglossum, Bl. 

1. E. BUBiaECTOSUM, Brand. For. FI. 108. — ( E . edule, Bl. Bydr. 229 
and Rumph. III. 119. t. 166, Hf. Ind. FI.. I. 672 j Sapindus Vubiginosus, 
Koxb, Corom. PI. 1. 1. 62 and FI. Ind. II. 282 ; Griff. 548). 

Hab. Frequent in the tropical, rare in the raoister mixed forests, from 
Pegu and Martab^i down to Tenasserim and the Andamans. — FI. March, 
Apr. ; Fr. May, June. 

* Allophylus, L. 

Conspectus of species, , ^ 

s x Eachis of racemes glabrous or nearly so. Bractlets shorter than the pedi- 
* cels. 
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Leaflets glabrous, except a tuft of hairs in the nervo-axils beneath ; racemes simple ; 

berries the size of a J>epper-com, * . . A, racemosus. 

x x liaobis of racemes more or less pubescent or villous. 

All softer parts and loaves pubescent or villous-pubesccnt ; bractluts minuto ; berries 

the size of a pepper-com, A. serratua, 

Bather glabrous, the nerves of the leave* villous above : racemes usually recurved, the 
bractlets linoar-subulato, as long or longer than the pedicels ; berries the size of a 
pea, ,, A . aporeticus, 

1. A. littobalis, Bl. Itumph. III. 124. ( Schmidelia liitoralis , Bl. 
By dr. 232 j Ornilhrophe glabra , lioxb. FI. Ind. II. 2G7). 

Hab. Frequent in the tidal and bcach-forcsts, from Chittagong down 
to IVgu and Tefcassefim ^ also Andamans. — FI. Febr. to July. 

2. A. *8Eeratus, ( Schmidelia serrata , DC. Prod.*6l0 ; WA. Prod. I, 
110 ; Schmidelia villosa r, Wight Icon, t. 401* ; Ornitrophe villosa 9 lioxb. 
FI. Ind. II. 205). 

Hab. Coast-forests from Chittagong and Arraean down to Tenasse- 
rim. # • 

3. A. apoeeticus, ( Schmidelia aporelica, Kurz in Journ. As. Soc. 
Beng. 1870. 74 ; Ornitrophe aporetica , Eoxb. FI. Ind. IX. 204), 

Hab. Frequent in the upper mixed forests of Arraean, up to 1200 ft. 
elevation. — FJ. Fr. Octob. 

Iliern makes 2 species of Indian Allophjli , viz., those with 1- and those 
with 3-foliolate leaves, but this character falls to the ground, inasmuch as 
his A . zcylanicus var. G grandifolia (*= Schmidelia chartacea , Kurz in 
Journ. As. See. Beng. 1874. 183) has sometimes 1- and 3-foliolate leaves on 
the same branch. 1 have n&t been able as yet to study this genus, but I 
have little doubt but that Hiern’s eminently praefteal conclusions will not 
stand a scientific test. 


Sapindus, Tlum. 

Conspectus of species, 

x Leaves pubescent. Leaves unpaired-pinnate. 

All softer parts pubescent ; Iraflots in 3—4 pairs with an odd one, tommto$us, 

x x All parts glabrous. 

0 Leaves simple. * 

Loaves cordate at the narrowed base, the petiole very short and thick ; anthers yellow ; 

petals emarginate ; the scale double, woolly ; fruit-lobes the size of a pea, S. Bamra, 
Leaves acuminate or acute at the base, the petiole of the lowor leaf es long and longer ; 
anthers purple ; potato rounded at apex ; th* scale very snort, simple,, woolly ; 

fruit-lobes about doubly smaller, , & verMlhtus, 

0 0 Leaves 2-foliolate. , • 

Ptetiole only about 2 lin. long ; leaflets oblong, about 2 in. long, sessile ; panicles very" 
slender ; fruit-lobes didymous, 1 2 lin. long, . , i , * , , 8. micrompm. 

• 24 
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1 S. TOMENyosus, KurzMS. 

Hab. Ava, Khakhycn lulls, Mynela (J. Anderson). 

2. S. Danuea, Voigt. Cat. Hort. Calc. 04 ; Ilf. Ind. FI. I. 684, excl. 
pyn. 8. veriicillata , Eoxb .— (Scgtalia Danura , Eoxb. FI. Ind. II. 214 ; 
Euphoria verticilhtfa , Lindl. Hot. Nog. t 1050, non Eoxb.), 

11ab. Frequent in the tidal forests of the Andamans, also in tboso of 
Pegu and Tenasserim. 

In this species abnormal leaves arc often observed of a semipimiate and 
even perfectly pinnate shape. ] Roxburgh’s Scgtalia verticillata is in my 
opinion a different plant. Wallich’s Cat. 8052 D., from HJ3C. and hills 
east of Sylkct, may be taken as the type of it. 

3. S. MiouocAurus, Kurz MS. < 

Hab. In the adjoining Siamese province of Kanbooree (Teysman) ; 
probably also in Upper Tenasserim. — Fr. Apr. May. 


Xerospormum, HI. * r 

1. X. NoRomiANUM, PI. Humph. II1.1G0; Miq. FI Ind. Bat. 1/2. 

552. , 

JIab. Tenasserim (Helf. 1006). 

Mr. Hicrn confounds two gcnerically different plants, viz , the true 

Malayan plant and Sapindus glalratus, Wall. (= Cupania glabrata, Kurz), 

from Sylliet and the Khasi hills. * 

Nepjielium, L. 

Conspectus of species. 

* Petals none. Cah/x toothed. 

9 

0 Fruits covered with soft fleshy subulate or angular-conical prickles. 

Glabrous ; leaflets glaucou? or whitish beneath , prickles of the fruit fleshy, long, coni- 
cally angular, truncate, glabrous, JV. Griffith iermtm . 

A$ preceding but lcafh ts broader ; prickles of iruit variously curved and incurved, | in. 

long, tawny pubescent at their it bases, subulate or rarely 2 -cleft, A', ehryseum. 

Leaflets more coriaceous, palo eolotued beneath or almost one-coloured ; fruits and 
prickles as in preceding but quite glabrous, , Jp, lappamm. 

0 0 Fruits tubercled. c ‘ 

Leaflets very coriaceous, small, the net-venation quite obsolete, the nerves thin and 
faint ; fruit-lobes ellipsoid-oblong, the size of a prunp, covered with sharp com- 
prcsscd-tesselate tubercles, N, Pit chi. 

* * Petals present. Calyx cleft to \ or towar the base. , 

Leaflets firmly coriaceous, glaueeeoent beneath, in (frying fuscescent, the lateral nerves 
thin and slightly prominent; fruit-lobes oblong, shortly muricate, tho murices 
about it lino lonr, sharp, A. ruheseem . 

Leaflets thin eoriaeorKis, more or less^glaucescent benoath, the numerous (14 — 20) lateral 
nerves strongly r ‘ prominent beneath ; fruit-lobes ovoid-oblong, the size of a 
, plum, perfectly glabrous, strongly tubercled as in N? Litehi , but not tesselnto, 

,.K. hypolmtcum. 

As preceding but leaflets usually smaller ; fruit-lobes globose, the size of a small cherry, 
obsoletely tubercled or almost smooth, minutely tawny velvety all over, K, Longman. 



1875.] of the Burmese Flora. ■ 187 
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1. N. Geiphthiaktim, Kurz in Journ. As. Soc. Beiig. 1872. 303.— 
( Sapindacea , Griff. Not. Dicot. IV. 550. t. 599. fig. 1). 

IIab. Ava, Khakliyen bills (Griff. J. Anderson). — Fr. May. 

* Hiern identifies the above species with N. mutabih , Bl., a species which 
is distinguished at once by its irregularly tubercled fruit-lobes (hence JBlume 
formerly confounded it with Euphoria, Long an). Ills description seems 
to have been drawn up from specimens belonging to two or three different 
species, but chiefly to N. chryseum , Bl. (Maingay No. 419, Grift 1 . 997/1). 

2. N. LAPPAOJitfM, Linn. Mant. I. 125 ; Ilf. Ind. F1. I. Cb7 (&?y- 

talia Rampoutan, Hoxb. FI. Ind. II. 271). * 

Had. TJ pper-Tena^erirn (Brandis), — cultivated ? # 

3. N. % Li r rcur, Camb. in Mom. Mus, Par XVIII. 30; Wight Icon, 
t. 43 ; Hf. Ind. FI. 1. 687 . — (Scyialia Li(chi y Hoxb. FI. Ind. II. 269). 

Uab. Chittagong, cultivated. — FI. Febr. to March ; Fr. Apr. to June. 

4. N. ltUBESCENif, Iliern in Ilf. Ind. FI. I. 638. 

IIab. Tenasserim (Wall.) teste Hiern. 

5. N. itvpoleitoxjm, Kurz in Journ. Soc. IJeng. 1871. 50 and 
1874. 183, sub No. 10. 

EIab. Hare in the tropical forests along the eastern slopes of the Pegu 
Yomah, hut frequent in those of Martaban, up to 1000 ft. elevation ; also 
cultivated.— FI. Jan. ; Fr. Apr. 

JV*. B . — This species occurs also in Hindostan (Wight 510), Concan 
(Stocks, &e.), and wild in the slioks of tfte Puluey lulls. 

6. N. Longan, Camb. in Mem. Mus. Par. XV1II. 30 ; Ilf. Ind. FL 
I. 689 .— (Sciffalia Longan, *Roxb. FL Ind. 11. 170; Euphoria Long ana, 
Lamk. Diet. III. 574; Dot. Mag. t. 409G ; Bot. Meg. t. 1729 ; Bedd. FI. 
Sylv. Madr. t. 156?) 

IIab. Haro in the tropical forests along the eastern slopes of the Pegu 
Yomah; also cultivated. — FL March ; Fr. May to June. 

Poitietia, Foret. 

1. P. TOMENTOSA. Bth. and Hf. Gen. pi. ; Hf Ind. FI. I. G91 
pp. —(Irina tomentosa, »B1. Bydr. 230 ; Miq. FI. Ind. Bat. 1/2. 558 ; 
Fvcremantlm etemius , Thar. ip Hook. Kew Journ. YII. 272. t. 9 ; 1 J . 
eximia, Bedd. FI. Sylv. Madr. t. 157), 

Hab. Common in the tropical forests of the Andamans.— Fr. May, 
J uno. | 

Distinguishable at onco from P. pinnate, Foret., b^ its small and very 
differently shaped fruits. 

Paranephelium, Miq. 

1. P. xESTomxiiMJM, Miq, Suppl. FI. Sumatr. 509 .— (Mildea xesto- 
pb/tta, Miq. Ann, Mus, Lugd. Bat. III. 88). 
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Hah. Tenasserim, Moulmcin District (Falconer), 

In HBC. are some leaves from the Khakhycn-hills which apparently re- 
present a second Burmese species of this genus, if they should not be identi- 
cal with Hicrn’s Scyphopetalum, the description of which is too imperfect 
to enable one to recognize from it the' plant intended. They have the 3 
end-leaflets similarly ternate and in texture and nervature are almost the 
same as the above. 

Soyphopetalum, Hiern. 

1. S. bamifloiutm, llievn in Hf. Lid. FI. I. 67G. 

HabJ Ava, hill-forests of Hookhoom valley (GrifF.) teste Hiern. 

I have not seen this plant, and place it near laranephelium simply by 
guess. The petals are dilferently described and the stylo is said to bo 
obsolete, — characters which would keep it distinct from Miquel’s genus. 

Cupania, rium. 

Conspectus of specios., 

Sulg. I Eu-Chtpania . Capsules clavalc-pyrifonn , more or less conspicu- 
ously Slobc-d or angular, coriaceous. 

* Petals present, furnished with a double scale. 

x Loaves and panicles glabrous. 

Leaflets opaque, glaucescent beneath, the nerves thin ; racliis narrowly winged upwards, 

. . C. (injfithiana. 

Leaflets glossy, one-coloured, strongly nerved ai\d net-veined , rachis terete, C. tjlabraUi . 

x x Leaflets beneath and panicle shortly tawny pubescent. 

Leaflets chartaeeous, fuseescont in drying, opaque, . , , e C.fumduh. 

* * Petals none or, minute, without scales. 

Net- venation minute and obsolete j filaments glabrous ; leaflets in 2 pairs, C. lessertiana. 
Net- venation strong and prominent on both sides ; filaments ox sorted, pubescent ; leaflets 

not fuseescont, . . C. JSnmatrana. 

Not- venation thin but prominent ; filaments short, pubescent ; leaflets fuseoscent, 

. . 0. Heifer i. 

Subg. II. Arytcra , Bl. Capsule nearhp to the base divided into 2 divergent 
lobes , coriaceous. 

Leaflets chartaeeous, reddish fuscous beneath, glabrous ; f panicles tawny puberal ous, 

, , C. adenophylla . 

1. C. Gehtithuna, Kurz (0. plcuYopteris , Hiern in Hf. Ind. FI. I. 
677, non Bl.). 

Hab. Tenasserim (Self. 983). 

What Mr. item describes as 0. pallidula (Maingay 442 ; Griff. 982) 
is 0. pleuropteris, Bl, 

‘2. C. glabrata, Kurz in Journ. As. Soc. Beng. 1872. 303. ( Sapin - 
dug plabratm, Wall. Cat. 8095). ' 

Hab. Bather frequent in the tropical forests along the eastern slopes 
<)f the Pegu Yo&ah and also in Martaban.— FI. Apr. May. y 



189 


1875.] of the Burmese Flora. 

0 

i 

I do not know what Hiem describes under the above name, but general- 
ly, I think, he lias my plant under view. Sap Indus squam&us, Itoxb. is 
Cupania regularis, Bl., differing from it {Snpindacea 4. Java, Horsfiold 
Cofl. is the typical form) in having the petiolules not incrassate. 

3. C. rusomuiA, Kurz in Journ. As. Soc. Beng. 1872. 302 ; Hf. 
Ind. PI. I. 677. 

Hab. Tenasserim (Half. 993). 

4. C. Lessebtiana, Camb. Mom. Mus. Par. XVIII. 46. t. 3. ; Hf. 
Ind. FI. I. 678. 

Hab. Frequent in the tropical forests of the Andamans ; Tenasserim, 
Morgui. — FI. May, June, 

5. C. Sumatbana, Miq. FI. Ind. Bat. 1/2. 609 ; Hf. Ind. FI. I. 678. 

IIab. Hare in the tropical forests of the Central Pegu Yomah ; appar- 
ently frequent in Tenasserim from Moulmcin down to Mergui. — Fr. Apr. 
May. • * 

6. C. Helveui, niern»in Hf. Ind, FI. I. 679. 

Haii. Tenasserim or Andamans (IIelf.) t fes/e Hiern. 

Not known to me, unless No. 982/1 of Heifer’s collection be meant. 

7. C. adenophi.ua, Planch, in Hf. Ind. FI. I. 677. 

Hab. Tenasserim, from Moulmcin to Mergui. 


Cardiospermum, L. 

Conspectus of species. 


Slightly pubescent or glnbrous ; leaflets often acuminate produced ; flowers 1 — li lin., 

, , , C. IlalhaeabttHi. 

Softly pubescent ; leaflets usually short and broad ; flowers 2 — 3 lin., C. cancsms. 

1. C. nALtCACABUM, L. sp. pi. 925 ; Eoxb. FI. Ind, II. 292 ; Wight 
Icon. t. 508 ; Bot. Mag. t. 1019 ; Griff. Dicot. 546. t. 599 ; Hf. Ind. Fl. 
I. 670. 

IIab. Not unfrequent in was^e places, along river banks, &c,, of the 
plains, all over Burma. — Fl. and Fr. II. and 1{. S. 

2. C. canescens, Wall. PI, As. rar. I. 14, t. 14 ; Wight Icon, t. 
74 ; Ilf. Ind. Fl. I. 670. ' 

Hab. Avfl, apparently common. — Fl. Fr. cc. 


Harpullia, Roxb. 

1. H. ctjtantoides, Eoxb. Fl. Ind. I. 645; Hf.fjnd. Fl. I. C91 
{Sireptostigma viridiflorum, Thw, in Hook. Journ. B*t. V^, 298. t. 9. A ; 
H. imlricata , Thw. Enum. Ceyl. PI. 56 ; Bedd. Fl. Sylv. Madr. 1. 158). 

Hab. Frequent in the tropical forests of the Andamans ; Chittagong. 
Fl. June. 
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JBsculus, L. 

1. A, Assamtca, Griff. Not Dicot. 541 .— {Rippocastanew $p., Griff. 
1. c. ; A. JPunduana , Wall. Cat. 1189, nomen nudum ; Ilf. Ind. FI. 1/07*5). 
Hab. Damp hill-forests of Uppor Tenasscrim.— FI, Apr. 

Zollingeria, Kura. 

1. Z. macrocarpa, Kurz in Journ. As. Soc. Beng. 1872. 303 ; Ilf. 
Ind. FI. I. 692. 

Hab. Not unfrequent in theory forests of the Prome District, along 
the spurs of the Yomah. — FI. probably close of 11. S. ; Fr, March. 

The genus is named in honour of the late H. ‘Zollinger, the author of 
bo many valuable botanical papers, which, owing to their being written in 
the Dutch language, remain almost unknown to the majority of botanists. 

[To bo continued.] 
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XV. — List of Reptilia and Amphibia collected by the late Dr. Stoliczka 
* in Kashmir, Laddie, Eastern Turkesldn , and WahMn, with descriptions 
of new Species,— -By W. T. Blanford, F. 22. S,, F. Z. S. 

(Received Oct. 30th,— Road Nov. 4, 1875.) 

The following list of the Reptilia and Amphibia in Dr. Sioliczka’s 
collections is similar to that of the Mammalia already printed in this Jour- 
nal (ante, p. 101), and is similarly published in anticipation of ful^ accounts, 
which cannot be issued njitil the accompanying illustrations are ready. It 
is proposed tt figure all new species. 

The country traversed by Sir D, Forsyth’s mission, to which Dr. 
Stoliczka was attached as naturalist, may be considered as consisting of the 
following zoological subdivisions : — hills between the Panjab and Kashmir, 
the Kasluni|| valley, Lada k* (the upper Indus valley, extending to the 
Karakoram), the Kuenluen range south o£ Yarkand, Eastern Turkestan 
(comprising the plains around Yarkand and Kashghar), Sarikol (the hilly 
country between the Turkestan plains and the Pamir and Wakhan). 

The collections would, doubtless, have been much larger had not a great 
portion of the country been traversed in the depth of winter, when the 
ground was covered with snow, and no reptiles could be seen. None were 
consequently obtained on the southern slopes of the Thian Shan mountains 
nor on the Pamir. 

The only orders of Reptilia represented are those of lizards and snakes. 
No tortoises were met with. 


REPTILIA. 

L ACERTILIA. . 


1. StELLIO HlMALATANUS.^Ladak. 

2. S. tuberculatus. — H ills between the Punjab and Kashmir. 

8. S. AmtoiiENSis.^Jlnlam valley, Kashmir. 

4. S. Sto^iczkanus, sp. no/r, 

5. sguamis dorsalibus mediis majorihis , hand in lineas regnlares ord* 
inatis, obtuse carinatis , lateralibus minorilur, acute carinatis, police subce- 
gualibm ; mnnullis mucronatis ciroum tympanum , et in fascicules ad Utera 
colli et supra kumeros dispositis ; caudalibui Carinatis, mucronatis verticil* 
latis, dorsales vix magnitudine exeedentibus ; stramin&m , capite dor segue 
posteriore nigro-punMis, dorso anteriore nigro, strmnineo transversm 
fasciato . 
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Sal. — Plains of Eastern Turkestan. 

The distribution of the scales on the back is somewhat as in 8. Cauca - 
sicus, but that appears to be a stouter form with far more enlarged scales on 
the sides, larger tail scales, and a patch of thickened scales in the middle* of 
the abdomen which is wanting in the form now described. The present 
species may be near 8* Aralensis (Agama Aral on sis, Licht. in E vers m aim’s 
‘Reiso nach Buclmra’, p. 144), the only other steppe form known, but that 
species is described as being very differently coloured, as having the toes 
fringed, and the dorsal scales strongly keeled and pointed. 

5. 5* HllYKOCEHIALU S ThEOIULDI. 

1 T . TJmbaldi , Blyth, J. A. S. B., 1803, XXXII, p. 90? 

P. enndi volvulus , Giiuthor, Kepi. Brit. Jnd. }>. 101, me Pallas. 

P. Stoliczhd , Steindachner, No^ira- Expedition, Koptilion, p. 23, PI. J, Fig. 0, 7. 

P. caudivolvulus and P. Fomjthi , Audcrsoii, f\ Z. S., 1872, pp. 387, 390. 

Sab, Ladak; Kucnlucn; Eastern Turkestan ) Sarikol. 

After going through the various descriptions of Lacert%caudkohula 
by Pallas, Eversmann, and Emhwald, and comparing their figures with the 
Tibetan species, I am satisfied that the form originally described by Pallas 
is different, and that it is probably one of the smooth species like P. macula - 
tu$ and P. axillaris, both of which have a habit of coiling their tails, whilst 
P. Theobaldi has never been observed to do so. The markings on the tail 
in all Phrynocephaliwo, very constant and those of the true P. caudivolvulus 
are different from those of P. Theobaldi. 1 It is impossible to enter at length 
into this subject here, but in the full account of the species I shall give my 
reasons in full for changing the name.* 

Although the form called by Dr. Anderson P. J?or*ytld appears distinct 
at first and is, as a rule, differently coloured on the body, I can find no con- 
stant distinction from P. Theobaldi 

6. P. AXILLAM9, sp. tfOV. 

P, major. Ice vis, cauda dong at a, pede anteriore in adulto vix femur 
atting ente, sguamis omnibus lavibus, caudle apicem versus exceptis ; supra 
grueus , maeuld rubra utringue post axiliam notatus,mcmbris caudngue fas* 
ciis fuscis transvenis signatis , hac ad medium fusco-annulaf d, nunguam ad 
apicem nigrd , subtus albidus . Long, tofu poll. 5 — 6, cauda f totius longi* 
tudinis subaguante. 

* I should, however, mention that I think thero is reason to doubt whether the 
specimens assigned^ to P. caudivolvulus in tho Berlin Museum are rightly named. It 
was upon Dr. Peters’ Is comparison of Tibetan specimens with the former that Dr. Giin- 
the* based his identification, At all events, the characters of a specimen from the 
Berlin Museum described by Dumeril and Bibron differ from tho original description 
, given by Pallas. 
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Sab, —Eastern Turkestdn, in the plains. 

A large, rather long-tailed species, with the same structure as P. macu* 
latus and the same habit of coiling its tail. It is distinguished, when adult, 
by its limbs being shorter and the toes less fringed, and by oolouration. 
P. axillaris has a red spot behind 5ach shoulder so as to be partly concealed 
by the fore limb when laid back and it never has the tip of the tail black 
whilst P. maculatus always has. 

7. Tebatoscinots Keysehotgii,— E astern Turkestan. 

8. Gtmjtodacttlus Stoliczm. * 

CyHodactylus Yaricandentis, Anderson. P.*& S., 1872, p. 381# 

Sab, — Ladak. 

From an examination of Dr. •Anderson’s type specimen, I have ascer- 
tained that it is identical with the species previously described and figured 
by Steindaclmer (Kept. Nov 4 Exp. p. 15, PL II, fig. 2). I also think that 
Dr. Anderson* must have been misinformed as to the original locality of the 
specimen he described, for the species abounds in Ladak, whilst it is replaced 
by other forms of the genus at Yarkand. 

9. G. ELOKOATTJS, Sp. nOV. 

G. elongatus , corpore gracili , caudd aftennata , memlris exilibus , dorso 
tuberculis mnjoribus latis confertis ornate^ inter tuber culm squamis rotundis 
parvulis induto , caudd subtus scutis majoribus instruct'd, verticillatd serie 
ulHmd vcrlicilli cuj usque zx squamis majoribus carinatis superne et ad 
latera omnino composite, poris prceanalibus ad 5 ; griseus transverse fusco 
fasciatus , Long . poll . 5, caudce 2.8. 

Sab, — Yangihissar, Eastern Turkestan. 

A peculiarly elongate form of the group of G. Caspius , distinguished 
from that and all allied species by its slenderness and by the peculiarity of 
the tail having no spinose tubercles, but only the last row of scales in 
each ring enlarged and carinate without any intervening small scales, 

10. G. micbotis, sp. nov. 

G. partm vobustus , capite t brevi , depresso , meatu auditorio minima ; 
caudd attenmtd , Ixvi, hand verticillatd , membris breviusculis ; dorso granu - 
lato, tuberculis subcqrinatis ornato ; arenarius, fusco minute punctatus, 
subtus albescens . Long . tota 3.2 j poll, cauda I # 8. ^ 

Sab . — Eastern Turkest&n. * # 

A small sandy coloured species with a smooth tail and the back 
tuberculated. It is remarkable for its very small ear-orifice. It appears to 
be a house-gecko and was found about old walls. It is probably allied to 
the species described by Pallas under the name of Lmerta pipiens, but that 
25 
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is said by its describer to have all the back scales granular, and to be 
marked with angulate cross bands. 

11. Eremias Yarkandensis, sp. nov. 

E. cxrnleo-ocellata , Anderson, P. Z. S., 1872, p. 373, nee Dum. et Bib. 

E. gracilis , supra grisca vel olivacea , nigro-maculafa , occllis albidis 
nigro marginatis utrinque ad dorsum in seriem longUndinalem dispositis ; 
subius albida ; scutis nasalibus hand fumidis, prafronlali unico , a rostrali 
supranasalibus atque a verticali pontfrontalibus longe disjunclo ; infra-or- 
bit ali ad labrum pertinents ; dentibus palatalibm null is ; scutis venfralibus 
in series *longitudimles ( potius obliquas) 11 — 1G, ct in transvenas ad 30 
dispositis ; poris femoral thus utrinque 9 — 11, squamis i nf radio italibus vix 
carinatis . Long , Spoil, caudec 3.7. 

Bab.— Eastern Turkestan. 

This species was referred by Dr. Anderson to E. cwruleo-ocrllata of 
Dumeril and Bibron, but it appears to me to differ in having the nasal 
shields not swollen, the dorsal scales closer together, almost without inter- 
vening granules, and, I think, 'in being more slender. E. cccruleo-ocella/a 
has the tail scales keeled ; as a rule they are smooth in the basal portion 
in E. YarJcandensis but the character is not constant. This species appears 
more closely allied to E. multiocellatci Gunther and may perhaps he 
identical, but that lorm is described as having an azygos shield between 
the postfrontals, an enlarged shield in the middle of the collar, and 18 rows 
of scales across the belly. I scarcely think, too, that Dr. Gunther would 
have omitted to mention the absence of tumidity in the nasal shields which 
distinguishes E. Yarkwdends from other forms of the genus. 

11a. E. Y amanuensis, var. bate kata. 

E. Yarkandensis mag is infnscata , scuta infra-orbit all diviso, parte supe - 
riori a labro dmreto. 

Bab — Valleys of the Kuenluen range, south of Yarkand. 

This differs from the type in having* the infra-orbital shield divided, and 
in darker colour. Neither character, however, is quite constant, and there 
is one dark specimen with the infra-orbital undivided. 

12. Eremias vermiculata, sp. nov. 

E. supra grisea, nigro-vermiculata, subtus albida , elongata , gracilis ; 
dorso granulosa , scutis nasalibus tumidis, prafrontali unico a rostrali supra - 
nasalibus atque a verticali postfront alibus tenge disjuncto ; supra-orbitalibus 
convexis , omnino squamis minimis rotundis circumdatis ; infra-orbitali late 
ad labrim pertinente, dentibus palatal ibm mills; scutis ventralibm in series 
10 — 20 longitudinales ( potius obliquas), atque 36 — 41 tramversus dispose 
tit ; poris femralibm utrinque 19—23 ; sqmmis infradigitalibus vix carir 
natis. Long. 7*4 poll) caud® 5% 
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Hal , — Eastern Turkestan. 

Allied to the Iasi, but more slender with a longer tail and longer limbs. 
It^ias more numerous ventral scales and femoral pores, swollen nasal shields, 
the supraorbital disk surrounded bj- granules, and different colouration* 

IB. Eumeces mniolatus.— * B etween Mari in the Panjab and Kash- 
mir. 

A single specimen 13 inches long, stouter than the type, and with 23 
rows of scales round the body. 

14 Mocoa Himalayana. — Mari, Panjab; Kashmir. 

15. M, Stoltczkaj ( ? = Jf. Ladacensis). 

Euprvpes diohezkai and E. Kargikmis , Steindachner, Novara Expedition, Reptilian, 
pp. 45, 40. ' 

Euuiem Ladacensis, Andorson, P. £. S., 1872, p. 375. 

Hub. — Ladak. # * 

I am unable to identify this species satisfactorily with Eumeces Lada- 
conns, Gunther, because in not one out of the twenty-four specimens col- 
lected does the forefoot reach the end of the’snout. Anderson also noticed 
this Still I think it probable that the two are identical.* E. Kargilensis 
was chiefly distinguished by Steindachner because of its having 4 instead of 
5 supralabials before the infraorbital. In some specimens collected there 
are 4 on one side and 5 on the other. 

OVKIMA. 

16. Tyhilops pourectus?— Jhilain valley between Mari and Kash- 
mir. 

This appears stouter than the type and may bc # distinct. Ouly a single 
specimen was obtained. 

17. Compsosoma Hodgsont. — Kashmir. 

18. Ptyas mucostjs.— K ashmir. 

19. Zamenis Ravergieri. •* # 

Colubur Ravergieri, Men. Cat. Rais. p. 69, (1832). 

Zamenis caudelincatus Gunther, Cat. Col. Snakes, Brit. Mus,, p. 104 (1858). 

Z, Ravergieri and Z, Fedtschcnkoi, Slraueh, 8chlangen des Russisclien Reicbs/Mem. 
Acad. Hci. St. Pet.*XXl, No. 4, p. 1 27^(1873). 

L lab , — Eastern Turkestan. 

The colouration of the three specimens obtainod is that of the variety 
called by Strauch Z . Fedtschenkoi , in which the tail is spotted instead of 
being striped. In describing the specimens found in Pejsia, 1 have shewn 
that the two forms pass into each other. 

* The locality of E . Ladacensis, Griinth, Kept, Brit. Ind. p, 88, rests upon the 
authority of tho Messrs. Schlagintweit, and consequently no reliance can be placed 
upon its accuracy. 
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20. Thopidonottjs hydiuis. — E astern Turkestan. 

21. T. Pi/ATYCEPS. — Mari and Kashmir. 

22. Taphbometopdm luteolatum.— E astern Turkestan. <f 

23. Yipeba obtusa. . 

V. Euphratica, Martin, P. Z. 8., 1838, p. 82. 

V. obtusa, Dwigubsky, teste Sti'aueh Mem. Acad, St. Pet. XXI, No. 4, p. 221. 

24. Hams Himalatanus.— M ari and Kashmir. 

AMPHIBIA. 

• B ATRAC HI A. 

1. Rana ctanophlyctis. — B etween Mari and Kashmir. - 

2. Dipiopelma cabnaticum. — T inrli between Mari and Kashmir. 

3. Bufo yibidis. — K aslnnir ; Eastern Turkestan ; Wakhan. 

4. B. calahita ? — Kashmir. c 

c 

< 

XVI. — Notes on a few new Oaks from India . — By S. Kukz. 

(With Plate XIV.) 

(Received Sept. 30th;— Read Nov. 4th, 1875.) 

Some time ago I received, through the kindness of Capt, J. Waterhouse, 
two acorns collected by Capt! W. G. Hughes, Deputy Commissioner of 
the hill-districts of Arraean. They were obtained in the hills of Arracan 
at some 5000 or 6000 ft. elevation and proved interesting, the one as being 
a fall-grown acorn of ^ uercus mespilifolia , a species previously known 
only from Ava and Prome and which I have hitherto considered (see 
Flora, 1872, p. 398) to be only a variety of Q. semiserrala t hut which I must 
now acknowledge as an entirely distinct species ; the other as being 
a young specimen of a new species of which a full-grown cluster of 
acorns from Assam exists in the ^Calc'utta Herbarium. I have in vain 
tried to obtain either flowers or leaves of this species from the Khasya Hills, 
and, consequently, am compelled to name and, describe it solely from 
the fruit. I have to do the same in tlie^ case of to Q. olla , another new 
species from Assam. The figures, however, will, I hope, assist in their future 
identification. I take this opportunity of giving descriptions of a few 
other new species collected by myself and others in the Sikkim Himalaya 
and Burma. 

1. QtrEECTJS xylocabpus, nov. sp., PI. XIV, Figs. 5—8. 

*Fructus per 2—3 in massam irregulariter obovoideam 1—2 poll, in dia- 
meiro connati ; nuces apice tantum liberse, depresso-globosse, keves ; cupulae 
dum imnmtur& nuces omniuo ineludentes dernum circulariter apertee et nucis 
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apicem exponentes, grosse et irregulariter lignoso-muricatee, glabra, tuber- 
culis (resp. squamis) brevi-conicis obtusiusculis lineam circiter longis mar- 
gijjem versus minoribus et obsoletis obsolete-multiseriatira obtecte. 

Hab. — Arracan Yomah, east of Akyab, at 4000 to 5000 feet elevation ; 
Assam. (Hughes). 


2. Quebctjs olla, nov. sp., Plate XIY, Pig. 9. 

Rami adulti leeves, nigri; spica fructifera c. 4 pollicaris, robusta; 
cupulae libera) cum 1 — 2 parvis abortivis basi adnatis, subturbinate, poll, 
in diametro et circiter ^ poll, alte, crassissimm, fulvello-t#mentelbe, 
squamis numerosissimis Utissimis atque breviter et abrupte acuminatis mul- 
tiseriatis obd%cte ; glans depresso-globosa e cupula vix exserta, l&vis, nitons, 
subcapitato-mucronata. • 

Hab. — Assam (Jenkins). 

• * 

3. Queecus pachypiiylia, nov, sp., Plate XIY, Figs. 1—4 

Arbor 50 — 60-pedalis, glabra, ramulis nigris, gemmis glabris ; folia 
oblongo-lanceolata, petiolo crasso 2 — 3 lin *longo suffulta, longe et magis 
minusve abrupte acuminata, basi inaequali acuta, crasse coriacea, 3 — 5 
poll, longa, costa nervisque circiter 8 utrinque supra impressis subtusque 
crasse prominentibus percursa ; spicse feminem crassm, pruinosas, 3 — 4 poll, 
longre ; florcs feminei 2 — 4- (vulgo 3-) ni ; perigonium brunneo-squamatum 
villosulum ; stigmata 3, raro 4, crasse li»earia, lin. fere longa, erecto-paten- 
tia ; pedunculus fructigerus crassus, 2 — 4 poll, longus ; cupulae maturm 
1-1£ poll, in diametro, crasse coriace®, cinereo- v. subgilvo-tomentcllm, 
squamis lato-ovato-trigonis acutis crassis in series mreiter 9 — 12 indistincte 
aimulatim dispositis, vulgo per 2 — 3 et plures in massam magis minusve con- 
tluentes ; glans pollicem circiter lata, depressiuscule hemispherica, bene 
evoluta e cupula fere semiexserta, glabra, nitida, in glomeribus nondum evo- 
lutis minus exserta. 

IIab. — F requent in the hill-forests of the Tongloo and Phalloot 
mountains at 7 — 8000 ft. elevation (collected also by G. Mann, S. Gamble, 
etc.) 

# 

This species as well as the two foregoing all belong in the vicinity of 
Quercus spieata. Q. paohyphylla very much resembles Q. squamata, Roxb., 
a species which in my opinion is incorrectly referred as a synonym to 
Q. spieata. 


4. Qtteecus Falco^eei, nov. sp. 

Arbor glabra ; folia iis Goniothalami sesquipedalis simillima, elon^ato- 
oblonga, 1£— 1 ped. longa, basi acuta, petiolo crasso glabro 3 — 4 lineali sufful- 
ta, breviter acuminata v, apiculata, tenuiter coriacea, utrinque lucida, glabra, 
nervis numerosis (circiter 20 utrinque) supra impressis, subtus prominentibus, 
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reticulatione satis obsolete ; spicse fructigera) 1J ped. eircitcr longae, tomen- 
tellso, glandes obovoideo-globosx, pollicem fore latse, huves, styloso-apicula- 
pallide brjuineae et nitidse, exsertce ; cupula) concavo-explanatoo, margjjii- 
bus plus minusve revolutis, crasse coriace®, extus ferrugineo-velufcinao, intus 
canesoenti-serice®, libera) v. rarius basi tanturn connate, squamis numerosis 
triangularibus parvis appressis obduct®. 

Hab.— U pper Assam (Falconer). Very nearly allied to Q. Amherst iana, 
Wall 


9 5. Castanea BiVEBSiroLiA, nov. sp. 

Arbor 40 — GO-pedalis, novellis fulvo-pubescenttbus ; folia valde variabi- 
lia, novella chartacca, ovato-oblonga adovata, 7—9 poll, longa 8fc 4 — 4J poll 
lata, petiolo semipollicari pubescenti suffulta, in nervis utrinque ])arum 
pubeseentia, nervis reticulatione laxa crassa et eonspiciKi ; adulta multo 
minora, coriacea, elliptico-oblonga, breviter et obtuse'acuminata, 4J — 0 poll, 
longa, utrinque pagina v. petiolo et in nervis utrinque pubcrula ct glabrcs- 
ccntia, squamis minutis argeutnis destituta ; pauiculao magme et robustio, 
apicibus ramulorum congregate dense fulvo v. cincivo-tomentosaj ; fructus 
involucrum 1£ poll, fere in diameiro, spinis obtectum ; spina) simplices, 
strict®, pubescentes, circa 4 liii. long®. 

Hab. — C ommon in the drier hill forests of Martaban, at 3,500 — 5000 ft. 
elevation. g 

I describe this species as a Casfanea Connecting Costanopsis (including 
Lithocarpus) with Cadanea. This, of course, is quite a practical division 
for the differences between all these genera are slnply artificial ones. 

Explanation of Plate XIV. 

Figs. 1—4. Quercus pachyphylla , Kurz. Fig. 1, fruiting spike ; fiu\ 2, loaf- 
hranch ; fig. 3, female inflorescence ; fig. 4, female flowers, somewhat magnified. 

Figs. 5 — 8. Quercus xylocar pa, Kurz. Figs, 5 and 6, ripe fruit dusters, from 
above and from below ; fig, 7, unripe, ditto, »£roiu Arracan ; fig. 8, scales, somewhat 
magnified. 

Fig. 9. Quercus olla , Kurz. Acorns, from the side find from above ; natural size. 



XVII . — On a new Species of Tupistra from Tcnassenm . — By S. Ivuitz. 
(Received Sept. 30th;— Read Nov. 4th, 1875.) 

From amongst the many fine plants which I owe to the late Dr. F. 
Stoliczka I have selected for description this new species of Tupistra , a genus 
that has hitherto been supposed to be monotypie. The present species is 
remarkable for its stiff robust erect spikes, those of T nutans being short, 
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comparatively slender* and so much decurved that the fruits when ripe are 
usually buried in the mould of the dark forests in which the plant grows. 

Baker, in his Revision of Asparagece (Journ. Linn. Soc., XIV. 581), 
adefe a doubtful species (T. ? Singapuriana , Wall.) to the genus. Of this I 
have seen only a very bad specimefl without fruit or flower, but to me it 
appears a Ihjpoxldm or more likely a species of Apostasia. The same author 
makes Tmtironia , Miq., a Palm act’ a (from which the fleshy scanty albumen 
would alone remove it), having evidently overlooked a little note of mine 
on this genus in the Flora, 1873, p. 221, where 1 have identified the plant 
with Susum anthehninticum of Illume. In this note I have inadvertedly 
overlooked Susum minus , Miq. Suppl. FI. Sumatr. 598, which should bo 
added as a sj^onym to 8. K as suit a , Kurz. 

Tupistha Stoliczkana, nov. sp. 

Uerba perennis 3«r-4-pedalis, glabra; folia iis T. nutantis similia sed 
multo majom ct latiora, lanueolata, utrinque acuminata, in petioliun 1 — 1J- 
pedalcin eomplicafum membranaceo-inarginatum decurrcntia, 3 ped. 
longa, 1—5 poll, lata, chartacea jf spiem radicales, circ. 1 ped. altce, strictse 
erect a* , robustie, pedunculo c. 4 pollicari suffultm, glabrae; flores sessiles, 
mediocres, l — f poll, in diametro, bractea latissima cucullata obtusa infracta 
sustenti ; corolla G-loba, tubus urceolato-c\ampanulatus, limbi lacinim lineari- 
lanceolatie c. 3 lin. longm, obtusiusculee, basi ad faucern antberam sessilem 
oblougam utrinque truneatam 2*loculaftm gerentes; ovarium ovoideum, 
3-loculare; stylus sulcatus, crassus, circ. 1 lin. longus ; stigma magntfm, 
eorivcxO'pcltatum, lobatum, Scabrurn ; baccse valde immature ovoideo-glo- 
bosie, cerasi magnitudinis. # 

11au.— U pper Tenasserim, Moulmein District (Dr. F. Stoliczka). 


XVIII . — Descriptions of new Indian Blunts . — By S. Kurtz, 

(Witji Plate XV.) 

(Kocoivcd Sept. 30th ; — Road Nov. 4th, 1875.) 

1. Zanthoxylon Anoaman’jcuh, nov. sp. 

Frutex semiscandens, aeuleisAparsis subcurvis brevibus armatus, novel- 
lis parce pubescentibus ; folia irnparipinnata, 2 — 4 poll, longa, petiolo inerrni 
angnste alato ; f'oliola 3 — 4-juga cum impair, subsessilia, inmquaH-rhomboi- 
dea (terminal! cuneato-obovato), i — 1 poll, longa, obtusa, membranacea, 
rnargine exteriori salvo apieem versus integra, secus intcrioreiu grossc cre- 
nata, subtus in costa parce pubescentia ; cactera ignota. — Andamans. 

2 Aguaia panictjlata, nov sp. 

Arbor mediocris, sempervirens, novellis dense fulvo- v. cupreo-lepidoto- 
puberul is mox glabrescentibus j folia impari-pinnata, glabra, rhachi terete 
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eupreo-lepidotula glabrescente ; foliola vulgo 2-juga pum impari, suboppo- 
sita, ovata ad ovato-oblonga, petiolulo ferrugineo-lepidoto 2 — 2| lineali suf- 
fulta, 4 — 9 poll, longa, coriacea, glabra, opaca, foliolis summis ternatis v. 
pinnato-remotis ; flores minuti, pedicellis gracilibus brevibus ferrugiifco- 
lepidotis, in paniculas amplas ferrugineo l6pidoto-tomentosas axillares folio- 
rum longitudine v. paullo breviores dispositi ; calyx ferrugineo-lepidotus, 
lobis latis obtusis ; petala semilincam longa, libera; antherao 5; bacc® 
ignotae. — Pegu ; Temsserim , 

3. Amooea lactesceijs, nov. sp. 

Arbor sempervirens, usque 40-podalis, novellis pallide lepidotis, succo 
lacteo scatens; folia impari- pinnata, rhachi terete, lepidotula. mox glahre- 
scentia ; foliola 3 — 2-juga cum impari, alterna, oblonga ad lanceolato-oblonga, 
petiolulis 2—3 lin. longis sufFulta, basi aorta obliqua, acuminata, ehartacca, 
viridia, glabra, 3 — 5 poll, longa, nervis venisque supra beno conspicuis ; ilores 
majusculi, pedicellis curvis argenteo-lepidotis 1-; — 1 lin. longis Ruff ulti, pani- 
culam axillarem petiolo breviorcm laxam sessilem gracilem parce ramosam 
dense lepidotam efformantes ; cJlyx dense Jepidotus ; petala 3, lineam circiter 
longa y. paullo longiora, concavo-rotundata, glabra ; anthera? 6 ; fructus 
obovoideo-globosi, juniores furfuracco-lepidoti, cerasi magnitudiue. — Mar* 
talan. 

4. AmOORA DY80XYL0TT)ES, nov. sp. 

Arbor sempervirens, mediocris, novelUs cinereo-lepidotis ; folia irnpari- 
piifnata, pedem circiter longa, rachi petiolo et costa suMus dense canescenti- 
lepidotis ; foliola 3-juga cum impari, alterna, Oblonga, basi oblique acuta, 
petiolulis 2 — 3 lin. longis lepidotis suffulta, subabrupte et obtusiuscule 
acuminata, tenuiter coriacea, nigrescentia, opaca, j subtus sparse et minute 
argenteo-lepidota ; flores parvi, pedicellis brevibus crassis lepidotis suffulta, 
in paniculam axillarem parvam petiolo multo breviorcm dense canescenti- 
v. gilvo-lepidotam sessilem 'disgesti ; calyx brevis, dense lepidotus, 5- 
dentatus ; petala 5, lineam vix longa, t obovato-oblonga, glabra ; tubus 
stamineus glaber ; anther® 10 ; ovarium o /oideum, pallide hirsutum ; stigma 
sessile, magnum, glabrum . — Martaban . * 

5. Walsuea oxtcaepa, nov. sp. 

Arbor, gemmis fulvescenti-puberulis ; folia impari-pinnata, petiolo 
rachique sparse lenticellatis glabris gracilibus ; foliola bijuga cum impari, 
petiolulis i — i pollicaribus gracilibus suffulta, lanceolata ad oblongo-lanceo- 
lata, 3 — poll, longa, tenuiter chartacea, longiuscule acuminata, subtus 
glaucescentia reticulatione tenuissim& efc inconspicua percursa ; panieul® 
fructigerae gracillimse et longe pedunculate, parce ramosae, glabr®, foliis 
breviores; baccae immature© ovato-oblongae, acuminate©, ^ poll, long®, 
cinereo-velutinee.— Andamans. 
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Dahh^iphyliopsis, nov. gen. Olacinearum . 

PI. XV, Figs. 1-7. 

Calyx 5-lobulatus, accreseens. Petala 5, raro 6 — 7, cum ovario conna- 
ta, libera. Stamina perfecta 10, ir«sgularifcer v. alternatim longiora. Ovari- 
um inferum, pedicel lifor me, disco epigyno majusculo annulari coronatum ; 
stylus perhrevis, simplex. Fructus cum calyce aucto connatus, disco epi- 
gyno et calycis lobulis coronatus. — Arbor magna, foliis simplicibus integris. 
Flores parvi, sessiles, in capitula pedunculata axillaria congesti. 

6. I), capi tata, {Ilex daphncphylloides, Kurz in Journt As. Soc. 
Peng. 1870—72). 

Dcscripfwui aide : Flores non pedicellati, sed cum ovario pedicelli- 
formi sessile* ; ovarium inferum, # *cum calyce eonnatum, parco pubescens, 
apice disco epigyno glabro crasso annulari obscure lobato terminatum ; 
baccie immatura? obovoide®, c. 3 Iin. long®, parce pubescentes,— Montes 
Himalaya ? tiikkmcnsis et Martabania , 5 — 7000 pcd. s. m. 

• 

Natsiatopsis, nov. gen. Olacinearum . 

PI. XV, Figs. 8—9. 

Flores fertiles ignoti ; masculi : calyx 4-iidus, parvus. Corolla tub- 
ulosa, apice 4-loba. Stamina 4, libera, cum corolla) lobis alterna ; fila- 
nienta longa, lata ; anther® lineari-oblgng®. Ovarii rudimentum" dense 
hispidum. — Hcrba perennis, volubilis, scabra, foliis alternis cordato-ovatis 
palmatinerviis. , Flores in spjcas vulgo geminas axillares graciles dispositi ; 
hractc® decidua). # 

7. N. TnuNBEEGT^POLTA, nov. sp. 

Herba perennis, volubilis, scabro-pubcrula ; folia eordato-ovata v.-ob- 
longa, 5— G poll, longa, petiolis 2— 2\ pollJongis suffulta, breviter acumina- 
ta, supra scabra, subtus dense pubescentia, a basi 7-nervia; flores masculi 
brevissime pedicellati, 2 lin. eircifecHongi, in spicasternas v. saepius geminas 
axillares laxas clongatas tomeiitellas disgcsti ; calyx parvus, 4-fidus, 
pubescens ; corolla gamop’etala, tululosa, extus appresso pubescens, 4-loba, 
lobis brevibus reflexis ; stamina/4, cum corollae lobis alterna, filamenta 
libera, lato-linearia ; ovarii rudimentum hemispherieum, dense fulvo-hispi- 
dum. — Ava . 

8. Miquelta caxcellata, nov. sp. 

Frutex volubilis, ramis tortuoso-striatis *, folia oblorijjo-lanceolata, basi 
attenuata, petiolo circiter pollicari suffulta, 4 — 5 poll, longa, acuminata, rigide 
coriacea, lucida, subtus exigue puberula glabrescentia norvis et reticulatione 
crassis prominentibus percursa; drupse (pericarpio deprivat®) obovato- 
oblcfag®, margines versus compressiuscul®, pollicem circiter long®, elegan- 
26 
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tissime at grosse cancellat© ; semen solitarium, endoearpio crustaeeo conforme 
sed minus, cancellato-nervosum, pendulum. Malacca (Maingay No. 376). 

Descriptio e specimine valde fragmentary confocta. 

9. Ilex Sikkimensis, nov. sp. 

Arbor mediocris, glabra, ramis crassis, gemmis ample squamatis ; 
squamae lato-ovales, obtusisaim®, c. J poll, long®, glabrae, lato searioso- 
marginat© ; folia larga, oblonga, basi in petiolum | — 1 pollicarem crassum 
attenuate, obtusiuscula, 5 — 6 poll, longa, repando-serrulata, coriacea, glabra ; 
cymse fruotifer© dens®, breves, robustte, e perulis axillaribus v. supra 
foliorum cicatricibu3 ortse, glabrae ; baccao globes©, piporis grani inagni* 
tudine, laeves, luteae, pedicellis strictis c. 3 lin. longis suilyU®, stigmate 
sessili peltato*4-lobo coronat®, 4-pyrcme ; pyrenae trigon® cum dor, so 
convexo sublaeves. — In sylcis montanis ' subtemperatis Jlimalayce Sikki - 
, mensisj alt . 7 — 10000 ped. s. m . Fr. Oct. 

Aff. I odoratce } gemmis maximis et drupis r luteis 4-pyrenis jam dis* 
tincta. 

10. Otmnospoeia Thomson, nov. ?p. 

Arborea, glabra, spinis nudis rectis armata, ramulis lcnticellatis ; folia 
lanceolata ad oblonga-lanceolata, petiolo gracili 2 — 3 lin. longo suffulta, 2 — 5 
poll, longa, tenuiter acuminata, erenato-serrulata, mernbranacea, glabra,, in 
sicco fuscescentia v. nigresccntia ; O flores parvi, 5-meri, pedicellis gracillimis 
I — 2 linealibus, cymas a basi fasciculato-ramosas pollice vix longiores axil- 
lares v. supra foliorum delapsorum axillis oi|as cftbnnantes ; petala lin. 
circiter longa; capsulse^isi majoris magnit udinc, lato-obo vat®, acutiuscula), 
lseves, vulgo ultra medium bivalvato-dehisoentes, 2 — 1-loculares et 2 — 1- 
spermae. — Sikkim Himalaya alt . 2 — 5000 ped, s. m . ; Bootan } montes Dewan - 
garee (Masters) FI. Apr. Fr. Sept. Oct. 

Sub eodem nomine cum Celastro monosperma ex herb. Kewensi distributa. 

11. Gtmnospoeia Giiisoni, nov. Sjp. 

Frutex spinis crassis reetiusculis longis folii- et Horigeris, armatus, no- 
vellis puberulis ; folia obovata, petiolo In -la lin* longo sufiulta, apiculata ad 
obtusa, 1 — poll, longa, obsolete crenata, mernbranacea, in picco brunncscen- 
tia, subtus puberula, supra" glabra ; cym® fructiger© folio paullum breviores, 
e spinis v. earum axillis ort®, puberula), glabrescentes, giaciles, pedunculate, 
dichotomo-ramos® ; capsul© immatui'® glabr®, obpyriformcs, vulgo 3-loba- 
t® et 3-loculares, poll, long®, 3-valvat®, loculis monospermis. — Bombay 
Presidency (Dr. Gibson). 

12* Lophopetalijm euscescensJ nov. sp. 

Arbor glabra ; folia oblonga, petiolo 1 — 1£ pollicari suffulta, breviter 
acuminata, basi obtusa, integra, 4—8 poll, longa, coriacea, opaca, subtus 
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rubido-fuscescentia, nervis confertiusculis 14—16 utrinque ; cym® rigid®, 
brachiat®, in paniculam terminalem glabram consociat® ; pedunculi 1| — 2 
poll, longi, ramuli ultimi breves compresse 4-goni ; {lores parviusculi, pedi- 
celTis gracilibus lineam circiter longis suffulti, confertiusculi ; calycis lobi 
breves, lati, rotundafci ; petala ovata, obtusiuscula, lin. longa, coriacea, mar- 
ginc lato membranaeco in alabastro induplicato aucta, cseterum nuda, in 
sicco in ccntro elongato-trigono-corrugata ; discus indistinct© 5-lobulus, in 
sicco rugulosus ; stamina 5 ; filamenta lougiuscula.— Singapore. 

13. Salacia Jexkwsii, nov. sp. # 

Scandcus ?, glabra ; (plia petiole 2—3 lin. longo suffulta,oblonga ad ellip- 

tico-oblonga,<§ — 7 poll, longa, apiculata v. abrupte et obtuse acuminata, basi 
obtusa v. rotundata, obsolete erdnata, chartacea, glabra; flores majusculi, 
pcdiccllis c, i pollicaribus suffulti* cymas dichotomas glabras in paniculam 
elongatam terminalem in summorum foliorum axillis sitam dispositarn 
form antes j sepala lato-ovata* \ lin. longa, glabra ; petala imbricata, obovafca, 
obtusa, lineam longa v. longiora, gla.br ; stamina 3 ; filamenta subulata, 
lata, plana, recurva, & lin. longa; discus urceolatus, ovarium fere totum 
iucludeus. — Assam (J on kins) . 

14. Saiacia riATmirLLA, nov. sp. 

Frutex alte scandens, glaber ; folia ovalia v. elliptico-ovalia, potiolo £- — $ 
pollicari suffulta, obtusiuscule acuminata jr. rarius apiculata, basi rotundata, 
intogra coriacea, 4 — G poll longa, 'opaca ; flores majusculi, viridiusculi, pedi- 
cellis circa semipollicaribus l®vibus crassiusculis suffulta, perplures c tuber- 
culis axillaribus v. supra foliororum delapsorum c^catricibus orti ; calycis 
lobi brevissimi et latissimi, integri, glabri ; petala subvalvata, obovata, 1^ lin. 
longa, glaberrima ; discus magnus et crassus, glaber ; stamina 3 ; anther® 
minut® ; filamenta plana, deorsum latiora, reflexa, in floribus sterilibus (?) 
lineam fore longa, in floribus fertilibus valdc abbreviata ; bacc® magis minusve 
globos®, cerasi maximi magnitudine, coccinc®, l®ves, 2-sperm®; semina 
semi-convexiuscula, I poll, longa, obsolete et grosse rugosa. — Nicolars , 

Ex afliuitate S. reticulata ?. 1 

15. Hippoceatea Ntcobaiuca, nov. sp. 

Frutex alte’scandens, glaberrima ramulis sparse et minute lenticellatis ; 
folia petiole 3—4 lin. longo crasso suffulta, elliptica ad elliptico-oblonga, 5—6 
poll, longa, basi obtusa, obtuse repanda, apiculata, coriacea, nitida, glauca; 
flores lutescentes, parvi, pedicellis 2£— 3 lin. longis suffulti, in cymas dicho- 
tomo-ramosas pedunculatas vulgo ternas terminates dwpositi ; bracte® et 
bracteol® minut®, acut® ; calycis lobi parvi, ovati, acuti, ciliati ; potala 
rotundata, imbricata, \ lin. vix longa ; discus convexus in marginem planum 
5-gonum explanatus, ovarium fere totum indudens; stamina 3, parva, 
BuUessilia,— Nicobars* 
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16. YlTIS COSTATA, Wall. 

Humilis, prostrata v. scandens, ramulis 6 gonis, junioribus parco ap- 
presse liirsutis ; folia simplicia, potiolo brevi 1 — 21 lin. lon^o suffulta, ovato- 
v. subcordato-lanceolata, acuminata, rcpnndocrenubita, basi rotundata v. 
subeonlata, succoso-membranacca, concoloria, 4—6 poll, longa, subtus in 
norvisrectiB parallelis prominentibus parcc approw birsuta ; llores ..... in 
eymas parvas strictiusculas oppositifolias v. in raiuulorum cxtremitatibus 
paniculatim dispositas collecti ; pedunculus circ. pollicaris ct ramilicationes 
strictiusculi, juniores appresse birsutuli ; bacca* piperis graui magnitudinc, 
pedicello subnutante 2 — 3 lineari sursuin incrassato suffulta;, obovoidea*. — 
Pegu ; Martaban ; Prome. 

17. Y. KETTBOSA, 1107. Sp. 

Scandens, lignosa, glaberrima ; cirrln firmi, simplices ?, opposififolii ; 
folia digitato-5-foliolata, glaberrima, etiam in sieetf glaueo-viridia, pctiolo 

2— 3 pollicari suft'ulta; foliola oblonga, lateral ia oldiqua, potiolulis crasris 

3— 5 lin. longis suffulta, basi obtusa v. acuta, irregulariter ct grossiu-eule 
serrata, obtusiuscule acuminata, 3—4 poll, louga, coriacea, nervis ct rcticula- 
tioue utrinque (subtus magis) conspicua ; ffores parviusculi, cynmlosi, pedi- 
cel 1 is 2—3 linealibus suffulti ; cymube elongato-pedunculatie, cyuiain itcrafo 
umbellatam glabram pedunculo circiter 2 pollicari basi bracteato axillari 
suffultam efficientes ; calyx truncatus ; ovarium ovoideum, in stvlum eras- 
sum apicc patenter 4-lobum attenuatum ; bacca; oblonga;, -i poll, long®, 
glabra, 1—3 sperm® ; semina oblonga, v. si 2 v, 3, seiui-v. trigono-oblomra, 

4— 6 lin. long®, dorso lcviter longitudinaliter dopressa ).— Ehasya monies, alt. 
3 — 4000 pcd. s. m. (Yil*s No. 44, Hf. and T’n.). 

18. , Y. Yicajitana, nov. sp. 

Gracilis, glabra ; folia tripinnatisecta ad ternatisecta, 2—3 poll longa, 
pinnae inferiors vulgo 5- superiora 3-foliolata ; foliola petiolulis capillaribus 
£ lin. vix longis (terminali petiolulo usque ad l poll, longo) suffulla, parva, 
\ — I" pollicaria, ovata ad lato-ovata, gi^sse cronato-repanda, acuta, rigide 
cbartacea, glabra, in sicco supra nigresceivfcia subtus fuscescentia ; panieub® 
furcato-cymos®, oppositifolbe, peduncul^ pollicari suffulta; ; floras etc. 
omnes delapsi , — Deyrah Dhoon (Oapt. Vicary, 1833). 

Species elegantissima ex affinitate V. Cantoniensis. 

19. Sapisdtts. tohentgsus, nov. sp, 

Arboi ? pubeseens, babitu Enoglossi etc. ; folia panpinnata cum rhnebi 
«t petiolulis tomentella ; foliola 4— 3-juga, 4—5 poll, longa, 2—3 poll, lata, 
inffiquali ovato-oblonga, basi insequali acuta, brevitcr petiolubita, acuminata 
V. acuta, integra, cbartacea, supra nervis puberulis except™ glabra, subtus 
dense tomentella ; panicula tomentella, terminalis ; sepala oblongo-lanceoluta, 
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acuta, extus pubcsccjitia ; pctala elongato-cuneata, basin versus villosula ; 
lamina obovata medio squama biiidti intus dense lanuginosa aucta ; filamenta 
longe pilosa ; stylus sub fructu juvenili simplex, continuus ; drupae immature 
peJfunculatjc, bilobue, lobo altero abortivo, stylo acuminate, monospennae, 
basi intus dense lanuginosa), monospornuc ; semen erectum ; radio ula 
linearis, recta. — Ava, monies Khakhycn. 

20. Saptndus miceocaepus, nov. sp. 

Frutex v. arbor ?, ramulis liovellis paree birsutis ; folia bifoliolata, 
petiolo 1 — 2 lin. tanhun Ion go paree birsuto glabrescunte suffulta ; foliola 
oblonga ad lincari-obloiuja, basi obliqua acuminata, 2 — ‘31 poll, longa, obtu- 
siuscula v. s^retusa, Integra, coriacea, glabra utrinque prominenter reticu- 
lata ; llores parvi, glabri, podiccllis \ lin. longis suifulti, panieulas subsessiles 
graeiles pubescentes mox glabra?* tennin ales et axill ares effonn antes ; baecne 
vulgo profun de 2-lulv v. abort u unilobm, lubis obovatis divergentibus 
1J — 2 lin. longis glabris.- — Siam. (Toy Simula). 

21. Po ALEXIA ALA CEO ("'A UP A, 110 V. Sp. * 

Arborea, glaberrima ; folia junnata, longa; foliola inferiora tantum ad- 
sunt imnquali oblongo-lanceolata, basi rotundata, brevissime et crass e petio- 
lulata, acuminata, 3 — 4 poll, longa, remote et obsolete repanda, coriacea, supra 
lueida, nervis lateralibus numerosis erassis in nag in a superiori iimnorsis 
percursa ; ilorcs parvi, pediudlis oapillarjjms glabris e. 2 lin. longis suifulti, 
fasciculati, fasciculi racemosi in p?inicuhis crassas subglabras collecti ; calycis 
lobi minute ciliolati, glabri ; ^stamina 5 ; ovarium paree birsutum glabrescens j 
bacca* corticate, ellipsoide.T, ovi gallinacei magniti^dine, glaberrinue, monos- 
penme, cortice crasso; semen ovoideo-oblongum, ultra pollieem longum, 
basi bivvitcr arillatuni. — Malacca (Maingay No. 413). 

22. Paleeeuia stexocaepa, nov. sp. 

Arbuseula, novellis aureo- v. fulvo-serieeis ; folia pinnata, breviuscule 
pctiolata, 5 — Spoil, longa ; foliola 9 — 13,alterna, elliptico-oblonga ad ellipti- 
ca,petiolulo 1] — 2 lin, longo seriieo-puberulo suffulta, basi subobliqua acuta, 
1 — U poll, longa, retusa cum mulrone minuto, chartacea,subtus glauccsccntia 
et paree (prseeipue seeus nervoj* pilosula ; panicukc fructigerie puberuke, 
pedunculo circa pollieari suffulta), axillares, folio multo breviorcs ; ilorcs..., 
pedicelli 1 lin. eireitcr longi, puberuli ; calyx 1 lin, longus, appresse fulvo- 
hirsutus, dente superiorc brevissimo obtuso, infiino longissimo subulato ; 
legumina 1—2 poll, longo et circa 2 lin. lata, lincaria, in stipitem longum 
gracilcm sensim attenuata, plana, brunnea, tenuiter corfacea, obtusa v. stylo 
termiuata, laxe et indistinote venosa, 1 — 5-sperma, sutura exteriori \ulgo 
recta interioro sinuosa v. leviter curvata.— Sikkim, Pankabdri (S. Gamble). 
Fr. Aug. 

• Leguminum structura et indole ad _D. Sissoo, ex habitu autem ad 
Dalbergiam lanccolariam accedens, 
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23. Fbagaeia Sikkimensis, nov. sp. 

Perennis, estolonifera, acaulis, rhizomate crasso vcrtieali v. obliquo; 
folia trifoliolata, petiolo parce piloso 2 — 3 pollicari suffulta ; foliola elliptica 
ad obovato -elliptica, lateraiia subobliqua, grosse cronato-aerrata, obtusa, 
■§ — 1 poll, longa, brevissime petiolulata, cfasse membranacea, utrinque pilis 
sparsis albis rigidis adspersa ; scapi solitarii foliis paullulo breviores, uniflori, 
parce pilosi ; calycis lobi 10, spatulato-obovati, acuti, alterni broviores efc 
angustiores, ncrvostc, apicem versus dentati, 2—3 lin. longi, parce pilosi v. 
subglabra, piloso-eiliati ; csonanthium cylindrico-oblongum, glabrum, £ poll, 
longum. GUckim- Himalaya , in pascuis alpinis 10 — 15000 ped. s. m. 

24. Rfbfs Fockeanfs, nov. sp. 

Prostratus et longe repens, caulibus fitiformibus parce lursutis surculo- 
sis ; folia trifoliolata, iis Fray a rice baud absiniilia, petiulo 1 — 2 pollicari pareo 
piloso suffulta; foliola ovalia ad rotundato-ovaliA, breviter petiolulata, 
obtusa, -} — 1 poll, longa, irregularitcr duplica\o-serrata, aubplicata, secus 
nervos parce appressc bispiduja, lateraiia obliqua ; llorcs solitarii, ramulos 
breves annuos unifolioiatus terininantes, pcdunculo villosulo parce et minuto 
glaudulo-hispido poll, fere longo suffulti, majusculi ; calycis laeiniro ovatro, 
acuminate, 3 lin. circiter long®, cxtus subglabra, intus tomentcll® ; stami- 
na glabra, ereeta ? ; drupeolee perpaucro, 1 — J lin. longa*, coccineoe, lucid®. 
In pascuis alpinis, Sikkim-Himalaya , e. g. in jugis Singalilah, 12 — 14000 
ped. s. m. • 


Explanation op Plate XV. 

Figs. 1—7. BaphUphyllopm rapitata , Kurz.— Fig. 1, flowering branch, nat. size; 
fig. 2, flower, the petals removed ; *fig. 3, flower, from below ; fig. 4, the same from 
above ; fig. 5. fruiting inflorescence, nat. sizo ; fig. 6. berry, nat. sizo ; fig. 7. upper 
part of berry, shewing the persistent crown formal by the calyx-limb and opigynous 
disk. I 

Figs. 8—9. Katsiatopsis Dumber yieefolia, Kilrz.— Fig. 8. flowering branch, nat. 
sizo ; fig. 9, flower, with opened corolla, shewing tKamens and ovary-rudiment. 








*6 M&‘ 


1-7 DAPHN1PHYLL0PSIS CAPITA TA 




1875.] W. T. Blanford — Notes on tome tpeeiet of Reptiles. 207 


XIX. — Note on (i) Elachistodon Westermanni, (ii) Platyceps semifaeciatus, 
. and (iii) Ablepharus pusillus and Blepharosteres agilis. — By W. T. 

Blaitfoed, F, R. S. 

9 • 

(Received Nov, 9 Read Dec. 1, 1875.) 

§ I, — A young snake was recently presented to the IndiaryMuseum by 
Mr. G. Shillingford, of Purneah, and Mr. Wood-Mason, the Curator, asked 
me to determine it. For a long time I was unsuccessful, for the specimen 
presents the peculiarity of a pit behind the nostril, scales much like those 
of b'BungaruSy except that the subcaudals are divided, and no poison fang ; 
but after a jfood deaf of research I at last identified the specimen with 
Elachistodon Westermanni , Reinhardt, Oversigt K.Dansk. Vid. Selsk. 
Forh. Kjobenhavn, 1863, p. 210 ^Gunther, Rept. Brif. Ind., Appendix). 

This snake is admirably figured in the original paper, and a remarkable 
character not mentioned in Dr. Gunther’s description is shewn in the figure. 
This character consists in the presence of a post-nasal pit. 

A loreal pit has been found in two oth&r genera of harmless snakes, 
both West African ; one Bothrolycus belonging to the Lycodontida, (Gun- 
ther, P. Z. S., 1874, p. 444, PI. LVII, fig. B), the other Bothrophtkahnus 
belonging to the Colubridw. In Elachistodon the loreal shield is united 
to the nasal above and a suture runs from the edge of the pit to the labials 
below. In the original description the nasal was said to Ke between two 
shields and the loreal was considered to enter the orbit, but there is cer- 
tainly no suture above the upstril in the Purneah specimen and, considering 
the presence of the pit, I think that the lower prse^cular is not the loreal 
and that the homologies of the shields are as I have suggested. 

From the character of the scales I am inclined to refer Elachistodon 
to the Dipsadida , and the dentition as described by Reinhardt agrees with 
this view, the posterior maxillary teeth being grooved. The following is a 
description of the specimen obtained. 

Head scarcely broader than the neck, flat above, body somewhat com- 
pressed, tail rather short, pupil vertical, body surrounded by IS rows of 
smooth scales, those on the sides as broad as long, the dorsal row enlarged, 
hexagonal, much broader than long. Nostrils lateral, each in a single shield, 
whioh contains a deep pit behind the nostril, the shield is divided below the 
pit, the suture running forwards to below the nostril and then downwards. 
Both palatine and maxillary teeth are present, but the specimen is too small 
for their characters to be made out. Yentrals 210, subcaudals in 65 pairs, 
anal undivided. Length 8f inches, of which the tail is 1*4. 

Head-shields normal except that there is no separate loreal, this being 
united with the nasal above. Rostral twice as broad as high, just reaching 
tbg upper surface of the head. Anterior and posterior frontals equal in 
' : ■ 27 ,, , ‘ ■ • • ‘ 
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length, the latter are broader and descend somewhat on to the side of the head 
so that the upper prseocular is not in contact with the nasal. Vertical hex- 
agonal, rather longer than broad, occipitals large, rather broad in front, 2 
praeoculars, the lower the larger, the higher not reaching the upper surface 
of the head ; 2 postoculars. Upper labials 6 on one side of the head, 7 on the 
other, the 3rd and 4th entering the orbit, the last very large. Temporals 
2, very long, the upper extending the whole length of the occipital, the lower 
rather shorter. . Three pairs of enlarged chin-shields, the posterior separated 
by a small azygos scale, the second pair the largest, each being in contact 
with 3 lower labials. All the lower labials very narrow. Colouration ; — a 
narrow white line runs along the back, it is straight on the tail, becomes 
wavy in the middle of the back, and tends to break up into spots near the 
head ; sides dark brown with numerous minute elongate white spots tend- 
ing to form cross bands ; lower parts white, each ventral shield with a dark 
hinder edge, which frequently expands into irregular spots near the sides ; 
upper surface of head blackish brown, suture between the occipital shields 
white, rostral and a broad line running from it over the outer part of the 
fronts and supraorbitals and across the temporals to the hiudermost la- 
bial, and all the labials themselves, white, whilst a blackish brown band runs 
from the nostril to the temporals below the white line, and includes the 
eye. 

§ II. — I had occasion recently to examine the type specimen of 
Flatyccps semifasciatus , Blyth. It is a very young snake and has hitherto 
been a puzzle to Indian herpetologists, as may inferred from the following 
synonymy : 

Plat yaps scmifasciatusy Blyth, J. A. S. B.. 1861, XXIX, p. 114; Giinthor, Kept. 
Brit. Ind. p. 237. 

Coluber (Platyceps) semifasciatus , Theobald, Cat. Kept, in appendix to J. A. S. B., 
1868, XXXVII, p. 62. 

Cowpsosoma scmifasciatum } Stolicska, J. A. S. B., 1870, XXXIX, p. 188. 

I venture with some diffidence to suggest that it is a young specimen 
of Zamenis ventrimaculatus , a snake with which I am very well acquainted 
from having found it abundantly in Persia, but which is not common in 
India except in the extreme west, and is necessarily not easily recognised 
in the young state except by one who knows its appearance well. 

§ III.— -On comparison of the scinque from Basrah which I described* 
as Ableplarus pitsillus (A. and M. N. H. July, 1874, XIV, p. 33) with 
the type specimen in the Indian Museum of the species described by Dr, 
Stoliczka as Blepharosteres a yilis ) I am disposed to believe that I was wrong 
in supposing them, on the strength of the descriptions! to be identical. They 

* In this description a serious misprint occurs. The number of scales between 
the axils should he 36 not 26. 
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are congeneric without doubt, and Blepharosteres agilis is an Ablepharus , 
but it differs from A, pusillus in its much longer body* In A , agilis the 
foge limb does not nearly reach half way to the thigh and the hind limb 
barely reaches half way to the axil. In A. pusillus the fore limb reaches 
fully half way to the thigh or rather more and the hind limb two-thirds of 
the way to the axil. In the former the third and fourth toy of the fore 
foot are about equal in length, in the latter the third finger iydecidedly the 
shoiter. Under these circumstances I think it probable that A » pusillus* 
is a distinct species and that A agilis is probably distinct from A. JBrandti^ 
Straueh. 




XX. — The Evidence of past Glacial Action in the N&ga Hills , Assam. 

By Major H. H. Godwin-Austen, *51 B. G. S., F. Z. S. 

(Ileceivod July 25 Head August 4, 1875.) 

With Plates X— XIII. 

When carrying on the survey operations in the KMsi Hills, I was more 
than once led to think that glacial action had played a part in the denudation 
of some of the valleys ; but the traces of «uch action were so slight that I 
hesitated to notice them. However, when writing the paper on the WestKhfisi 
Hills which was published in,this Journal in 1869, 1 alluded to the subject, 
with reference to the valley near Mokarsa, undewtlie Maotherichan ridge. 
When mapping the Jatinga valley, I met with lines of heavy subangular 
debris, skirting streams from the north side of the high ridge the west ex- 
tremity of the Burr&il running thence to Asalu. Under and to north of the 
peak of Mahadeo, there is a terminal mass of transported material near where 
the Naga village of Garilo formerly stood. On the north of the Shillong 
peak, the highest part of the Khasi Hills, skirting the sides of the “ Urn- 
shirpi” stream, are to be seen the remnants of deposits for which it is diffi- 
cult to account, unless we bring in the agency of ice, or large melting snow- 
beds. The “ Umshirpi” has cut a deep gorge through the altered . sand- 
stones below the point where the road from Cherra Poonjee Crosses it, and 
here takes a very sharp bend ; since its original excavation, a bed of water- 
worn boulders has filled the valley, and caps the spur round which the 
stream winds, and is seen again in the road-cutting on % right bank quite 
25 feet above the present stream, as one proceeds to the Artillery bangcks 
from the station side, shewing clearly it was once continuous, and has since 

* A. pusillus is figured in the * Zoology of Persia,’ PI. XXVHj fig- 1, 
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been removed, Such a bed of transported material wohld again be found 
at this point, if large snow beds, or small glaciers were to be formed on the 
slopes of the Shillong peak, where the Umshirpi takes its rise, so as to 
produce a greater aqueous action, and .sudden rushes of water. Yet I 
did not consider myself quite justified in attributing such appearances 
to more than the former greater intensity of aqueous action alone, especi- 
ally on so low^a latitude as 25° 30'.* However, during my last expedition 
into the same range further east, where it rises to nearly 10,000 feet, it was 
highly interesting to find the most unmistakeable signs of former consider- 
able glacial action. By any one who has traversed a glaciated region, the 
slightest evidence of such action is at once detected, which to the uninitiat- 
ed eye might escape notice, but the moraine? of the Burrail are of such dimen- 
sions, and so partake of all the characters of glacial action having once been 
in full force, as to strike the most unobservant as btdng peculiar. Round- 
ing the base of the Burrail on the direct road from Samdguting towards 
Munipur, after passing the village of Suchdma under the curiously shaped 
and conspicuous scarp of Su-v6-nu-chi-ka, descending into the deep valley 
of the Zubza, on via Jolsama and Phesama, Kigwema is readied, and 
shortly after coming in view of this last village, the path leads up the steep 
terminal slope and on to the level surface of the old moraine, on which our 
camp was soon pitched at an elevation of 5000 ft. The imagination could 
picture the time when the deep' valley at the back, above which towered 
the cliffs and peak of Japvo (the point we had to ascend and observe from), 
was filled with the ice that had pushed and carried the large blocks of stone 
and earth forward. Tlfj summit of Japvo, a trigonometrical station, is 
9,890 ft. above the sea, and the mean height of this eastern part of tho 
Burrail, which here takes a bend to the south, is about 9,000, The Ter- 
tiary rocks, which first begin to rise above all the surrounding country near 
Asalu, dipping S E, continue, with a gradual elevation of the base of the 
series for 50 miles, until they attain their highest elevation near Japvo ; the 
south-easterly dip changes gradually round to west, and presents a precipi- 
tous face at right angles to the direction of the main watershed : — the con- 
tinuity of the Burrail as a high range is thus reduced suddenly from 9,000 
to 6,000 feet, and the much older contorted clay shales' and schists on 
which the Tertiary rocks unconformably rest are exposed. Along this east 
face there are several deep gorges, their streams joining the Zullo, which rises 
under the peaks of Tenepu and Khunho. Across the low saddle of the 
older series, which <has a breadth of 5 miles, the newer rocks again come 
in, with a reversed dip, at Tellizo, and its base rises again towards the N E, 

* Dr. Wm. Hooker has noticed the glacial features in the Atlas Mountains ; and 
Palgrave again south of the Caspian in lat. 36°. 
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forming with that strike the Kopamedza range. This sudden depression in 
the range, marked"’ by the removal of the Tertiaries, stretches far away 
teethe south, into the depression of the valley of Munipur, which is "in fact 
the continuation of the same great lateral axis of elevation. The high N 
NE,S SW ridge of Tertiary sandstones, rising 7000— feet, bounds 
the valley of Munipur for 80 miles, and marks its eastern boundary, 
coming in again at the Mdphitel ridge, which bounds the valley on the east. 

It is in the gorges draining to the Zullo river that the best examples 
of glacial action are to be seen, the moraine in the Gaziarurh being the 
largest. The tributaries of the Mazierh ravine under Japvo are numerous, 
and fall very suddenly* from the ridge above; descending from the peak 
into the gorg* just below where they unite, and leaving the more confined 
part, and proceeding down the valley, the first signs of ice-action consist of 
narrow irregular terraces ; until arriving at a lateral ravine at the north side 
of the valley, where a clearly defined small moraine projects out into the 
main valley of the Mazierh, to the level surface of its moraine, and would 
(when the glacier existed) have formed one of those little side lakes, so 
often seen in glaciated ground, just above the point of junction with . a 
lateral and main glacier. Passing this side ravine, the path led along the 
flat surface of the moraine for half a mile, which widened gradually as the 
valley opened, and we then descended 200 feet into the bed of the stream. 
Enormous blocks shew out on the sideg of the even-cut slope at an angle 
of 45°, and also lie near and in tbte bed of the present stream, the face of 
the slope being here very straight. The sketch (PI. X) taken looking up 
the valley and one of the lateral moraine (PI. ^XII, Fig. 1) will eluci- 
date this feature. Just in a direct line opposite^Kigwemah, the moraine 
ends at 4 miles from its source, with a terminal slope of 45°, and the stream 
descends rapidly to join the Zullo about 7 miles further down. The ddbris 
composing this mass of transported material having been derived from Terti- 
ary sandstones all more or less soft, which have* quickly broken up and become 
disintegrated, much of it must have been reduced to a state of mud and sand 
long before it arrived at Kigwemah, and hence it is that these moraines of the 
Naga Hills differ from those of the Himalaya and Alps, where the rocks are of 
various kinds, and often extremely hard, retaining their angular forms after 
travelling for a great distance. The level surface of the Mazierh moraine is now 
cultivated and terraced for the rice irrigation, and the sub-angular blocks and 
stones that formerly covered the surface have been used to build the walls of 
the terraces ; the former distribution on the surface has thus been effaced, yet 
here and there collections of stones too large and heavy for removal bj man 
still remain to shew that they moved down in the usual continuous line. 

Proceeding south from Kigwemah, and reaching the next gorge at 
Zakameh, the scenery near it is most lovely, and the old moraine features 
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Ere very well displayed. At the point where the stream* the Gaziarurlj, leaves 
the gorge, the broad flat expanse commences and extends down the valley 
for quite 1 j- miles. After proceeding down and crossing it, the view frqm 
the next spur on the other side was most striking : the broad sweep of r old 
moraine a quarter of a mile broad (terraced for cultivation) comes bend- 
ing round to join the smaller one from the Kurururh ; the two glaciers 
must have oime met here, and the terminal cliff would have been just below 
the junction ; tne elevation is here 5,100 ft.* I give a sketch of the moraine 
on PI. XIII. The views on all sides were lovely, especially that up the gorge 
of the Gaziarurh ; the soft hazy rays of light cast by the sun, setting behind 
the high range on the west, brought out in most lovely grey tones the re- 
ceding steep spurs that bounded the glen. * * 

Towards the upper part of the Zullo near where the Kaburhi joins it, 
traces of old terraces of transported material are observable, and huge blocks 
of sandstone are seen here and there, all in the same f level, resting on the 
clay shales (one of these blocks at about 4,800 ft. measured 20 X 18 
X 12 = 4,320 cubic feet), and it is from among these transported blocks 
that the Nagas of Sopvomah select the monoliths and dolmens they erect 
in the villages along the crest of the ridge above, which is of clay shales. 

Crossing the main watershed at its lowest part, we descend gradually 
to the head of the Barak valley, the physical aspect of which well deserves 
notice (PL XI), The river, here 3^,800 ft, above sea level, flows with a 
very serpentine course through a broad ‘level belt about £ to 1 a mile in 
breadth, the greater part of which is or has been under rice cultivation. 
There are scarcely any threes on the bill slopes, and those few that exist are 
confined to patches on sleep slopes bordering the river, where it bends in 
under the hills. Alluvial terraces are well developed both in the main valley 
and lateral branches. Under the village of Gnimih, the main accumulation of 
these deposits, terminates, and below this they occur, now on one side of the 
valley, now on the other, extending into the narrow gorge of the river still 
further down where it takes a sharp loop-like bend of 6 miles, and it is evi- 
dent that they once filled this gorge to a height of 130 feet ; little, how- 
ever, of the deposit is now left. In the more open part above, the upper level 
of the terraces is about 120 feet above the present level of the Barak, and 
they consist of strong coarse conglomerates and clay. The age of these 

* This altitude may he considered very low, when we know that the extension of 
similar action is not seen much below 4000 ft. in the N. W. Himalaya, on a more nor- 
thern latitudo ; but theje is every reason for supposing that during the last glacial 
period the general distribution of land and water was nearly the same as at the present 
time, and that the amount of moisture home ton the south and south-west must have 
then been very great, producing an enormous snow-fall deepening the valleys and 
forcing the glaciers to a lower level. 
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deposits there is every reason for supposing to be the same as that of the 
Japvo moraines, the result of a powerful river action, due to a heavjymter 
sqpw-fall, — all the main sources of the Barak lying in lateral vaUeyipf the 
Kopamedza ridge at an elevation of 7 — 8,000 feet. ' " , 

The character of the valleys that drain away through MuMput* and 
eventually into the Irawadi, is intimately due to former effects of climate, 
during the period the changes I have above described were going on. These 
valleys and Munipur have at one time presented the appearance of a chain 
of lakes, now dry, the only remnant in Munipur itself being the Loglak 
Lake, now of small dimensions ; a description of one such tributary valley 
will suffice for all, — and 4 am informed by Dr. J. Anderson that like char- 
acters are to seen in the country towards Yunan, On the water-parting 
of the Irawadi and Surmah, ope looks down on the Khongba flowing 
with sharp bends through a broad almost level valley. The steep slopes 
from the Kouprii ridge on # the west terminate some two miles from the 
base of those on the east, and a very gradual nearly level surface of water- 
worn detritus covers the intermediate ground, through which run four 
streams from the ridge above-mentioned. 

The valley on the east is bounded by a low ridge of only some 
300 feet above its bed, which gives off to the east spurs rising to 
1000 feet. Further down the valley, 6 miles from the watershed at Kaital- 
Mambi, a collection of detritus (mostly angular) forms a terrace about 50 feet 
above the stream, and is the termination of the long talus given off by the 
deep ravines on the flank of tjie Koupru peak, which here rises to feet 

some feet higher than the ridge to its n^rth. This talus extends 

close up to the eastern side of the valley and undoubtedly at one time 
abutted on its eastern spurs forming a lake above, subsequently drained by 
the stream cutting its way round their present base, a process which would 
have commenced directly the formation of talus from Koupru ceased with 
the change into present climatic conditions. 

A sketch (PL XII, Fig. 2) of the Kaital-Mambi lake bed from the 
watershed is given in illustration of the above features. 
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W . — Note on a large Hare inhabiting high elevations in Western 
Tibet— By W. T. Blaotobd, F. iZ. S. * 

(Received, Nov. 8;— Boat 1 Deer. 1, 1875.) 

In the list of mammals obtained by Dr. Stoliczka in Ladak, Eastern 
Turkestan, dsp. (ante, p. 109), I included a hare from Ladak under the name 
of L. pallipes^hyii as I felt doubtful of the identification I added a note of 
interrogation to the name. I have since, in a collection of skins very kindly 
sent to me for examination by Mr. Mandelli of Darjiling, found one young 
and two adult specimens of a hare with an ashy grey rump, corresponding 
very much better with the figure and description of L . paU': L m given by 
Hodgson (J. A. S. B., 1842, XI, p. 288, R. 3). This hare is doubtless the 
kind inhabiting the portions of Tibet immediately north of Sikkim, and 
seen by myself in Sikkim close to the frontier at tko Kongra Lama pass 
(J, A. S. B. f 1872, XLI, p. 34). It differs fn several respects from the 
large hare of Ladak and Western Tibet, referred first, I believe, by Blyth in 
his 1 Catalogue of the Mammals in the Museum of the Asiatic Society,’ p. 131, 
and subsequently by myself to L. pallipcs. The hare from Western Tibet 
is a larger form with proportionally shorter and differently coloured ears, 
the fur is less woolly, the colouration more rufous on the back, and less 
ashy on the rump, the dark band on the anterior surface of the ears is much 
less distinct and the posterior outer surface shews far less white, and the 
tarsi are clad with longer and denser hair. I propose to name this Western 

Tibetan hare, from the extremely elevated regions which it inhabits, 

e 

Leptjs hypsibius, sp. nor. 

L. major , rufescens , nigro-adumbratus , subtus alhus ) urOpygio fusees* 
centi-griseo , cauddfloccosd , omnino albd , vellere dorsali densimmo sulcrispa - 
to , auribus breviusculis , capjtem longitudine parum excedentibm , ant ice 
extus fmeo rufescentibm , postice albescentibus vel albis. Long, corporis 
cum capite in corio dessicato ad 2ipoll^ tarsi 5, auris a capite 4.5, cranii 
3.6. 

Hab. — In vallibm alimmis planitiebusgue provincim occidentalis Ti* 
letance Ladak dicta . 

Description taken from a specimen collected by Dr. Stoliczka at Kium 
in the Changchenmo valley, 15,500 feet above the sea, in October. Colour 
rufous brown more or less mixed with black on the back, dusky ashy on the 
rump, lower parts white with a slight rufescent tinge. Fur long, woolly 
rather curly and thick ; on the anterior portion of the body the hairs are about 
inches long, ashy at the base, further back the basal portion becomes creamy 
white, beyond the middle of each hair there is a blackish ring, then a pale 
brown one, the extremity being black. Towards the rump, the hairs k are 
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a 

fully two inches long, and for the most part ashy grey throughout, a few 
only having short black tips. On the sides the hair is rufous brown, except 
at the base, where it is ashy, on the lower parts white with a slight *rufous 
tiS je throughout. On the neolc the hairs are rufous brown, those on the 
back of the neck having ashy tips ; on the breast they are paler rufous. 
Head brown, whitish round the eyes, whiskers partly black, partly white ; 
inside surface ' of ears brown in front, whitish behind, the broyn hairs hav- 
ing short black tips, no distinct dark band in front. Extreme tip of ears 
black, the colouy only running a short distance down each margin# Ears 
inside clad, towards the tip and posterior margin, with buff hairs, a brown 
band near the hinder margin, which is buff. Tail white throughout. Limbs 
chiefly white, ihhrownisli band running down the anterior portion of the 
fore legs. * 

The skull measures 3 ‘63 ineftes long from the occipital plane to the 
front of the incisor t&th, and T73 broad across the widest portion of the 
zygomatic arches. * * 

This hare appears to be found throughout a considerable tract in Wes- 
tern Tibet. The specimen in the Asiatic Society’s collection was presented 
by Captain Smyth,. but has no precise locality. This species is probably 
the L. oiostolm of Adams, P. Z. S., 1858, p. 520. I do not think it is the 
L. omtolus of Hodgson, for a young specimen of L. pallipes agrees much 
better with Hodgson’s description, and the ears in the former are said by 
Waterhouse* to be coloured like those of L. Tibetanus. This is not 
the case in L, hypsibim, 

XXII.— On new or little-known species of Phasmid®, with a brief prelimi- 
nary Notice of the Occurrence of a Clasping Apparatus in the Males 
throughout the Family.— By James Wood-IIason. 

(Reed. Deer. 10th, 1876 Read Jan. 5th, 1876.) 

(With Plates XVI & XVII.) 

. Longhodes Westwoodii. 

9 Bacillus Westwoodii, Wood-Mason, J. A. S. B,. Yol. XLII, 1878, p. 61, pi. V. 
figs. 1,2; P. A. 8. B., July, 1873, p 149, and A. & M. N. H., 4th Ser., 1873, Vol, 
XII, p. 348. 

$ . Body and limbs, especially the anterior pair, of excessive tenuity ; 
the average width of the former not exceeding three-foufths of a line. An- 
tonnro filiform, 22-jointed, all but as long as the five basal abdominal seg- 
ments taken together. Head a complete miniature of that of the female, 

* Rodentia, p, 62, 

'■ . 1 * 


28 
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being similarly armed with two minute spiniform tubercles. Meso- and me- 
tathorax dilated at the insertion of the legs. Abdomen exactly half the 
length of the body ; terminal dorsal segment strongly carinate, its posterior 
and inferior angles produced into slender deflexed processes in contacu at 
their tips only, which, like the sides of uhe resultant hiatus, are beset with 
minute spinules ; terminal ventral segment pointed, carinate below for its 
posterior tw^- thirds. Legs simple except for the presence of minute repre- 
sentatives of ttie triangular spines seen near the apex of the femora in the 
opposite sex ; their relative length 1, 3, 2. 

Total length, 3 in. 4 lin,; head, 1} lin. ; proth., If lin. ; mesoth., 
9 lin. ; metatli., 7f lin. ; abd. 16f + 4 = 20*} lin r ; antennas, 14 lin. ; fore 
femora, 17, tibiaa, 20f, tarsi, 6 = 43} lin. ; inter. femony°ll 3 tibiae, 12, 
tarsi, 4 = 27 lin. ; post, femora, 13, tibisG, 16, tarsi, 4f = 33} lin. 

Hab. The above description is taken from a specimen preserved in 
alcohol captured on South Andaman by Mr. A. de Loepstorff. 

u 

Loncuodes Austeni, n. sp. 

S. In size, thickness, and armature like the Acanthoderus Wallacei 
of Westwood, but without the lateral spines and with a longer head and 
more prominent eyes ; antennae long and setaceous ; head, pro- meso- and 
metanotum with a few minute granules, especially on the edges of the two 
last named ; meso- and metathorax carinate above and below ; the meso- 
notum, both divisions of the metarfbtura, and the abdominal segments armed 
with an erect spine at their extreme hinder ends, the abdominal spines 
gradually decreasing in size backwards so as to become almost imperceptible 
tubercles on the two jkmultimate segments ; terminal ventral and dorsal 
abdominal segments much as in X. luteoviridis. Intermediate and posterior 
femora with two minute spines near the apex below ; relative length of the 
legs 1, 3, 2, the posterior being very little shorter than the anterior pair. 

Female unknown. 

Total length, 2}- in. ; head, If lin. ; proth., If lin. ; mesoth., 7f lin. ; 
metath., 4f lin.; abd., 12 jJ- 3 = 16 lin. ; antenn., 20f lin. ; fore fem, 10 
lin., tibi©, 12 lin.; interm. fem. 7f, tibiae, 8 lin.; post. fem. 9 lin ; tibiae, 
12 lin. 

Hab. — D ikrang Valley, Assam ; collected during the Dafla Expedition, 
by Major H. H. Godwin- Austen, after whom I have much pleasure in 
naming it. 

Phibalosoma Wbstwoodii, n. sp. 

{ 

,$ Very closely allied to P, Oantori, from which it differs in the great 
development of the lateral lobes of the 6th dorsal abdominal segment, and 
in the form of the head, the occipital region of which is broad, high, and 
convex, and surmounted by two rounded tubercles of very unequal size 
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that of the right sid^ being by far the larger ; minute scale-like rudiments 
of tegrnina and wings. 

# Total length, 9 in. 4J lin.; antenn©, 1 in. 7J lin.; head, 7 lin.; 
prcfthorax, lin. ; mesothorax, 1 in. lin.; metathorax, 1 in. 3£ lin. 
abdomen, 4 in. 1 lin, + 1 in. 2\ 9 lin. = 5 in. 3£ lin. ; breadth of 6th abcL 
segment at base, 3| lin., of the same at apex, 8$ lin. 

Male unknown. j 

Hab. Nazeerah (Foster) and Samaguting (J. Butler) ; Assam. 

I have much pleasure in naming this gigantic insect after my friend 
and former teacher Professor Westwood, Hope Professor of Zoology in 
the University of Oxford. 

LoPAPHfts Iolas, Westw. * 

$ Nccmcia Iolas , Westw., Monograph of Phasmidaj, p. 145, pi. xix, fig. 2. 

?. Much stouter* than the male, about the same size and thickness. 

• * 
and relative proportions as Bacteria Baucis , but with the mesothorax 

narrowed in front ; head, and pro- and mcsonotum with scattered granules ; 
legs armed as in the male ; tegtnina in the form of small closely appressed 
overlapping scales ; not the faintest trace of wings ; terminal dorsal abdomi- 
nal segment and operculum much as in Bacteria Baucis and Lonchodes 
Bootanicus . 

Total length, 4 in. Of lin.; head, 2^ lin.; proth. 2f lin.; mesoth., 
13 lin. ; metath., 5J lin. ; abd., 2 an 2-f lin. + 5 — 2 in. 7f lin. ; antenn., 
3 in. 5 lin. ; tegmina, 2 lin. 

The following are the admeasurements of a specimen of the male : 

Total length, 3 in. 2 lin. ; head, lin. ; proth., If lin. ; mesoth,, 8 lin. ; 
metath,, 4 lin. ; abd., 18£ + 3£ = 22 lin. ; antenn., 2 in. 9 lin. ; tegmina, 
2f lin. ; expanse of wings, 2 in. 11 lin., or reaching as far as to the apex of 
the 4th abdominal segment. 

Hab. — Johore, in the Malay peninsula, *and Sinkieb Island, off the 
N. E. coast of Sumatra, where the specimens were taken by my native col- 
lector. Professor Westwood’s Necroscia Iolas was from Malacca. 

Were it not for the presence of wings in the male and of rudimentary 
tegmina in the female, this species would have to be placed next to Lonchodes 
porm, Westw., the female of which will, I feel confident, prove to be either 
Lonchodes Bootanicus or Bacteria Baucis , or at any rate some closely similar 
form. It is placed, provisionally, in the genus Lopaphus, because the nearest 
winged ally of the female is indubitably the Lopaphus Irachypterm of\De 
Haan ; hut it might also have been ranged with the Bhibalqsomas, the females 
of some of which have minute scaledike rudiments of organs of flight, in the 
shape of mere adnate processes of the dorsal integument of the meso- and 
metathorax, 
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pHTLLTtTM SICCIFOLTUM. 

iff 

Having never met with a specimen of this species in the numerous 
collections that have been submitted to my inspection since my arrival in 
this country, but having received one from Mauritius, I am forced tcf t*he 
conclusion that it is confined to Mauritius and some of the neighbouring 
islands, and that the specimens from Java, Timor, and New Guinea referred 
to it by De ^aan have, as Westwood has suggested, been incorrectly deter- 
mined. The lfttjter author states that “ in the Hopeian collection at Oxford 
there is one from the collection of Latreille with the locality “ Seychelles” 
attached to it in his handwriting” : the locality now given thus corroborates 
that of the celebrated French entomologist. r 

Pbtllitjm Celebicum, QeHaan, PL XV L 

Some time ago I received, through tire kindness of the hon’ble Ash- 
ley Eden, to whom the Indian Museum has many times been indebted for 
valuable specimens, two examples— the one sm adult female, the other a 
pupa of the same sex, — of a species which I have been unable to distinguish 
from the above, the adult specimen only appearing to differ from De Haan’s 
typical one from the island of Celebes in the greater length of its tegmina 
and wings, but in the latter respect very nearly agreeing with a specimen 
from Manilla in the Hope Collection at Oxford. 

The following are the admeasurements of Mr. Eden’s adult specimen : — 

Total length, 3 in. 3 lin. ; head, lin, ; proth, 2J lin. ; mesoth., 
3$ lin, ; metath., 4| lin. ; abd., 1 in. 7 lin, + G lin. « 2 in. 1 lin. ; width 
of 3rd abd. segm. at middle, 1 in. 3 lin. ; do. of 6th at base, 1 in. 2£ lin. ; do. 
of same at apex and of 7th at base, 84 lin ; length of wings 1 in. 74 lin., or 
reaching to apex of 5th segm. ; do. of’ tegmina, 2 in., or nearly to apex of 
6th ; width of do. 8 lin. ; width of post, lobe of ant. fern. 3£ lin. ; do. of ant. 
lobe, 24 lin. 

Hab, — K aren country, Burmah. 

The fourth abdominal segment of the pupa is biocellated, as in the 
male, but not the faintest trace of these ocelli is detectible in the perfect 
insect. 

Phtiotm Westwoodh, n. sp., PI. XVII. 

? , Legs all similar to those of P. mcifolium ; wings reaching as far as 
to a little beyond the second abdominal segment j the tegmina to the apex 
of the sixth ; mesothorax granulated above and below and at the sides ; 
abdomen gradually widening from the base to the angulation which occurs 
a little beyond the middle of its third segment ; from this point narrowing, 
at first very gradually, at lest somewhat more rapidly to the apex of the 6th 
so that its sides are slightly and regularly arcuate; its three terminal 
segments /forming together a triangular mass, the sides of the seventh 
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slightly concave ; thg operculum reaching almost to the apex of the hasal 
third of the terminal dorsal segment. 

i. Legs all exactly as in the female ; the antenna, which are tomehtose, 
as Idhg as the wings, and composed of 26 very distinct joints, all produced 
into a point below at apex, when hid back reach quite as far as to the apex 
of the 4th abdominal segment ; the tegmina extend to the middle of the 2nd) 
the wings to the apex of the 7th abdominal segment. Abdomen, at first 
very slightly and gradually, then more suddenly widening to a little beyond 
the middle of the 3rd segment ; thence maintaining the same width to apex 
of 4th, whence at first very gradually and afterwards more suddenly narrow- 
ing to its extremity, the sides being slightly arcuate ; a faintly marked 
pair of ocelli the posterior half of 4th segment ; the three terminal 
ventral segments carinate belong the last of them. broadly rounded at 
the tip and barely reaching the^evel of the end of the basal third of the 
terminal dorsal one. * 

$ . Total length, 4 in,* head, 4 lin. ; proth., 3$ lin. ; mesoth., 5} lin. : 
metath., 6 lin. ; abdom., 2 in. -f 7-) lin. = .2 in. 7| lin. ; breadth of 3rd 
segm. abdom. at angulation 20 lin. ; do. of 6th at base, 1 in. 4 lin. ; do. of 
6th at apex, 10) lin. ; width of post, lobe of ant. fern 3 lin. ; do. of ant. 
lobe, 2$ lin. ; length of tegmina, 2 in. 7 lin., width of do. 10 lin, j length 
of wings, 1 in. 2 lin. 

3. Total length, 2 in. 9 lin.; hejd, 2 lin. ; proth., If lin. ; mesoth. 
(measured below), 3f lin. ; metatlt. (measured below), 4£ lin. ; abd., 1 in; 
5$ lin. + 4f lin. = 1 in. 10-f lin. ; breadth of do. at base 4 lin. ; of 3rd 
segt. at angulation, 8) lin. ; of 5th at apex 7) lin. ; of 6th at apex 5 lin. ; 
length of tegmina, 10) lin. ; of wings, 2 in. ; of antennae, 2 in. 

All the above measurements are taken from alcoholic specimens. 

Hab. — The female from South Andaman, where it was captured by 
Captain Protheroe on his dining table, so that the females of this species 
must possess some considerable powers of flight. The insect which I con- 
fidently believe to be the male of this species was taken by Mr. W. Davison, 
near Pahpoon, about 150 miles north of Moulmein, in the Salween country. 
The acquisition of a male from Port Blair or of a female from Burmah will 
alone decide whether these two insects have been legitimately paired or not. 

The female differs from that of P, siccifolium in having tolerably well- 
developed wings instead of minute scale-like rudiments of such, in the 
shape of the abdomen, in which three instead of two segments go to form 
the triangular termination, and by its less strongly serrated melothorax ; 
and from that of P. Celebicum in the form of the external lobes of the fore 
femora, which are semiqyal instead ; ap|hlsted, :and; notify in, the of 

the abdomen ; in which latter pe&t tk> msb 1 differ* most conspicuously from 
that of the same species. ' ,r '■ 
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I take this opportunity of stating that the terminal dorsal abdominal 
segment in the males of all the species belonging to this family of Orthopte- 
rous insects with the exception of those of the genus Phy Ilium is modified 
to serve as a more or less efficient clasping apparatus. In its simplest form, 
this consists of a number of very minute highly indurated dark brown 
spinules developed upon the under surface of the segment near its hinder 
margin (Bacillus hispidwlus, W-M., etc.) ; very frequently, however, the whole 
segment is so profoundly modified as to constitute a regular forceps (most 
species of Lonchodes , Phibalosoma hypharpax , Podcicanthus Typlton, a tc.), 
the arms of which are in contact throughout their length and beset 
internally with interlocking teeth, or in contact and spined at their 
extremities only; these extremes of simplicity and spor.Jization being 
connected by every conceivable gradationt In correlation, the anal cerci, 
which are invariably straight in the females, are curved and decussated. 
But neither has this condition of the anal cerci been hitherto recognized as 
appertaining exclusively to the male sex, nor 'have the structures to which 
a prehensile and retentive function is now for the first time assigned been 
interpreted, although both have been figured and described in numerous 
species by Professor Westwood and others. 
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ADDITIONS AND ERRATA. 


Page 135, 16 lines from bottdin of page, for “ Geoff.” read “ Griff.” 

Page 136, 6 lines from top of^age, for “ its,” react" it.” 

Page 151, 8 lines frftn top of page, for “ Conspectus of species” read " Con- 
speetus of genera.” * 

Page 161, 13 lines from bottom of page, for " monotma ,” read “ montma” 

Page 170, 6 lines from top of page, for “ Conspectus of species read “ Con- 
spectus of genera.” 

Pi 180, 19 lines from top of page, beneath the word “ Saputdacils),.” insert 
the words “ Conspectus of genera.” 

Page 198, 6 lines from top of page 4 for “ Upper Assam,” read “ Upper 
Tenasserim.” 

Page 112, 9 lines from bottom of page, for Capbioltts, read Capbeolus. 
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«r Names of new genera and species have an asterisk (*) prefix^. 


Ablepharus agilis, 209 
„ Brandtii, 209 

„ pusillus, 208 • 

Acer isolobum, 183 
„ laurinnm, 183 P • 

„ lamgatum, 183 

Achatina balamis, 43, 46 * 

Acronychia, 128 # 

„ cyminosma, 130 # 

Aegle, 129 
„ marmclos, 138 
Aglaia Andamanica, 146 
„ argentea, 146 
„ Chittagonga, 146 
„ ^rassinervia, 146 
„ Clnffithii, 146 
„ oligophylla, 146 

* „ paniculata, 146, 199 
AilanthuB, 138 

„ malabaricuB, 138 
Allopbylus aporeticus, 185 
„ littoralis, 185 
„ serratus, 185 • 

„ Zeylankus var. grandifolia, 1 85 

♦Alycocus sculpturus, 8 
Amoora cucullata, 147 

* „ dysoxyloides, 200 

* „ lactescens, 147, 200 

„ rohituca, 147 

„ spectabili8, 147 

Anacolosa crassipes, 153 

, „ Griifithii, 153 

„ puberula, 153 

Ancistrocladus P sagittatus, 141 
Antilope bezoartica, 19 
„ cervicapra, 19, 20 
Apodytes AndamTmica, 155 
Apteron lanceolatum, 169 

♦Arctomys aureus, 106, 123 
„ bobac, 124 

„ caudatus, 122 

„ dichrous, 127 

„ hemachalanus, 122, 124 
„ himalayanus, 121 

„ robustus, 122 M 

Arcuella, 98 

•Arvicola Blythi, 107 

* „ Stoliczkanus, 107 
Atalantia, 129 


Atalantia, caudata, 

„ maeropbylla, 136 

„ monophylla, 136 

Bacillus Westwoodii) 215 
Bacula , 98 
Balanites 138 * 

„ Boxburgbii, 139 

„ „ var. gracilis, 139 

Berchemia floribunda, 168 f 
; », pdyphylla, 168 
Bltpharosteres, 209 
Bruc<to,J38 
„ mollis, 139 
„ Sumatrana, 139 
Bufo calamita P, 196 
„ viridis, 196 ,, ' 

Bulimus cerealis, 45 

„ Samavasnsis, 45 1 

• „ vermifonnis, 45 

Bursera serrata, 141 
Canarium bengalense, 142 

„ coccineo-braoteatum, 142 
„ euphyllum, 142 

„ gmndijkrum, 142 

„ Mahassan, 142 

„ nitiduMy 142 

„ patentissimum, 142 

Canis sp. 106 
„ lupus, 106 
„ (Yulpes) sp. 106 
„ „ montanus, 106 

Cansjera parvifolia, 154 
„ Eheedii, 154 

„ zizyphifolia, 154 

Capra aegagrus, 15 
„ bezoartica , 18 
,, Blythiy 12 
„ Caucasica, 12 
„ Falconeri, 17 
„ Jerdoni, 12 
„ Bibirica, 112 
Capreolus pygaxgus P, 112 
Carapa Moluccene^, 149 

„ obovata, 149 f 

Cardiopteris lobata, 157 
Cardiospermum caneseens, 189 
„ halicacabuxn, 189 
Carychitm makre , 41 
♦C&etanea diversifolia, 198 
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► Induce. 


Cedrela multijuga, 150 • 

„ sonata, 160 
„ toona, 160 
Gelastrus monosperraa, 161 
„ paniculatue, 161 
„ „ rar. genuina, 161 

„ „ var. pubescens, 161 

Chaloas 128 

„ Ro*nigii, 182 
„ p^riiculata, 182 
Chailletla goicnioides, 150 
„ ‘ Helfeftjna, 161 
„ '' macropetak, 161 
Champereya GxiUitbiana, 154 
Chickrassia tabularis, 149 

„ „ Tar. genuina, 149 

„ „ Tar, velutina, 149 

Chuocheton holocalyx , 145 
Cipadessa baccifera, 144 

„ „ Tar, integerrima, 144 

„ „ Tax. Eothii, 144 

Cissus vitiginea, 176 
Citrus, 129, 136 

„ aurantium, 337 

„ deoumana, 137 c 

„ Hystrix, 137 
„ medica, 137 
„ „ Tar. acida, 137 

„ „ Tar. genuina, 187 

„ „ Tar. limonum, 137 

„ nobilis, 137 

„ „ var. limonellus, 137 

„ „ Tar. Binense, 137 

Clathurella apiculata, 88 

* „ Armstrongi, 93 

* „ Blanfordi, 92 

* „ contort ula, 92 < 

„ cyclopbora, 88 

* t , enginaeformifl, 91 

* „ exquisita, 87 

„ leminiscata, 92 

„ Mallcti, 89 

* „ Martens*, 91 , 

* „ Masoni, 90 

„ nigrocincta, 89 

* „ perplexa, 89 

„ Reeveana, 88 

„ rugosa, 86 

,, rugosa, Tar. curoulio, 86 

„ „ fellas, 87 

„ ecalarina, 87 

* „ singularis, 89 

* „ Smitbi, 88 

Gausena 128, 132 

„ , exeavata, 138 

„ beptaphylla, 133 

„ macrophylia, 133 

„ suffrutioosa, 133 

„ „ Tar. paucyuga,l33 

„ WaJlichii, 133 

„ 99 var. luxurious, 133 

99 Wajppt, 133 


Coecilianella Isseli, 43 
Coelostele, 41 4 

,9 sp. 44 
99 scalaris. 42, 44 
Coluber {Platyceps) semifamatus, , 208 
Colubrina Asiatica, 169 
„ pubescens, 169 
Columbella pardalina, 96 

„ „ Tar. Andamamca,96 

„ „ Tar. laetescens, 96 

* „ (Mitrclla) balteata, 96 
Compsosoma llodgsoni, 196 

„ sennfamatmn , 208 
Conus sp. 112 

„ Oylonensis, 83 
„ pusillvs, 83 
♦Craspedotropis fimbriatus, 7 
♦Cipcetus (Cricetulus) fulvus, 108 
Cupania adcnophylla, 189 
‘ „ fuscidula, 189 

„ glabrata, 186, 188 

„ Grifbthiana, 188 
„ r Helfcri, 189 
„ lessertiana, 189 

„ palliduda , 188 
„ plouropteris, 188 
„ regularis, 189 
„ Sumatrana, 189 r 

*Cyclostrema ebumea, 101 
Cyrtodactylus YarJcandansia f 193 
♦Cythara dubiosa, 93 

* „ gradata, 93 

* , „ Isseli, 94 

„ „ Tar. cemica, 94 

♦Dalbergia stenocarpa, 205 
♦DaPHNIPIIYLLOFSIS, 201 

„ capitata, 154, 201 

Daphniphylluin Himalayense, 168 
„ majus, 158 
Itaphnella bella } 86 
•Diplommatina conToluta, 9 

* „ Burtii, 8 

„ Shorfaiensis var. 9 

„ tumida. var. 9 

Diplopolma Camaticum, 196 t 

Dipus lagopus, 109 
Dittelasma Barak, 184 
Dodonaea viscosa, 182 
Drillia acuminata, 84 

* „ lucida, 84 
Dysoxylum binectariferum, 144 

„ cauliflorum, 145 

„ costulatum, 145 

„ procerum, 144 

Dysoxylum brevipea , 145 
Elachistodon Westermanni, 207 
Eremina c®ruleo~acellatay 194 

* „ vermiculata, 194 

* „ Yarkandeneis, 194 

Eremicas Yarkondenais, var. saturata,104 
Erinaceus albulus, 106 
EriogloBSum rubiginosum, 184 fc 
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Erythropalum scandens, 163 
Eucbaris angulata, 103* 

♦Eulima acufonnis, 98 

„ (Arcuella) mirifica, 98 
Mumece* Kargiknvis, 196 
ladacensis , 196 

„ taeniolatus, 196 • 

Eurycoma 138 

„ longifolia, 139 
Evodia 128, 129 

„ Roxburghiana, 129 
„ triphylla, 129 
„ viticma, 129 
Evonymus calocarpus, 169 
glaber, 160 
Grifiithii, 160 • 

„ var. dubia, 160 
„ • var. genuma, 1QP 
Javanicus, 169 
Bclerocarpus, 160 • 

Felis, sp. 106 

„ lynx, 106 # 

„ unoia, 106 
Foronia, 129 

„ clephantum, 137 - 
Fossarus Stolicajkanua, 103 
♦Fiagana Sikkimonsis, 206 
Fiancosia, 41 

„ scalaris, 42, 44 

Garuga pinnata, 141 

„ „ var. genuina, 141 

„ „ var. mollis, 141 

Gazella subguttuxosa, var. Yarkandensis, 
112 

Geostilbia Calodonioa, 43, 46 
♦Gerbillus cryptorhinus, 108 • 

•Glessula Burrailensis, 3 

* „ Butleri, 4 

* „ illustris, 3 

* „ orthoceras, 2 

Glycosrois 128, 131 

arborea, 131 

„ yar. genuina, 132 

„ rar. msularis, 132 

oyanocarpa, 131 

„ var. oymosa, 131 

„ var. genuina, 131 

pentaphylla, 132 
trifbliata, 131 

„ • var. fuscescens, 131 
„ yar, genuina, 131 
Gomphia Sumatrana, 141 
Gonocaryum gracile, 166 

„ Griffitluaauxn, 166 
Gonocxtrus 136 

„ angulatm , 136 

Gouania Brandisii, 169 
„ leptostachya, 169 

* Gymnodacty lus elongatus, 193 

* „ microtia, 193 

* „ Stolicakae, 103 

Gjmnosporia acuminata, 161 


♦Gymnosporia Gibsom, 202 
„ montana, 161 
„ oblanoeolata, 161 
* „ Thomsoui, 202 

Halys himalayanus, 196 
Harpullia cupanioidog, 189 
Harrisonia, 138 - 4 

i; t Benftetta, 130 ^ 
•Helicarion Brunneum, 6 
Nagaense, 6 
' 6 
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„ solidum, 6 
Helix (Kanina) atricolor, 2 

* „ „ Shisba, 2 

* „ delibrata, var. faaciata, 1 
Hemigyrosa canoscons, 184 
Hippocratea fuscescens, 164 

„ Indica, 164 

„ Lobbii, 164 

, t macrantha, 164 

Ilex cymosa, 168 
Ilex daphnephylloides, 164 
„ Godayam, 168 

„ var. genuina, 158 
Gualtheriasfolia, 167 
macropbylla, 158 

* Sikkimenflifl, 202 
„ Wallichii, 168 

lodes f Brandisii, 156 
9 „ Hookeriana, 157 
„ tomcntella, 157 
Kurrimia robusta, 161 
♦Lagomys auritus, 111 

* „ grisous, 111 

„ Ifcdaceniig, 110 

„ macrotisPlll 

Latxrus giblm , 83 
Leea alata, 180 
„ aspera, 179 
„ sequata, 180 
„ Qompactiflora, 179 
„ coccinoa, 179 
„ crispa, 179 
gigantea, 179 
latifolia, 178 
lffita, 179 
macropbylla, 178 

„ var, genuia, nl78 
“***■'" 

„ w. imgustifolia, 178 

» yar. gwrtlna, 179 

pumila, 179 
robusta, 180* 
r«iiwta,18Q 
rubra, 186 1 

eajntraoma, 129 
myrnm, 180 
„ sundaiba, 130 
♦Loptw bypdW, 214 


tt 

if 

tt 

v 

tf 

it 

it 

ti 

tt 

tt 

tt 

tt 

tt 

ft 

it 



Index. 


Lepus oiostolus, 216 
„ pallipes V 109 
„ Pamirensis, 110 

* „ Stoliczkanus, 110 
„ Yarkandensis, 109 

Limonia acidissima, 134 

yj „ var. pubescena, 134 

„ altenwu&s, 136 
Liiuicolark •Bourgignati, 46 
LepiQtturu&^vlvestris, 164 
Lepisanthea BUrmanica, 183 
„ # montbpa, 183 
♦Loncbodea Augta pfr 516 

„ ’Westwoodii, 215 
Lopapbus lolas, 217 

„ brachyptcras, 217 
Lophopetalum filiformo, 165 
„ fimbriatum, 164 

„ floribundum, 165 

* „ fuscescens, 202 

„ littorale, 104 

„ WaHicbii, 164 

Luvunga, 128 

„ cleuthorandra, 134 

„ scandens, 134 * 

♦Mangelia Fairbanki, 85 

* „ fulvoeincta, 85 

„ interrupta, 86 

Marfinella (Glabella) picturala, 95 
•Marginelli Isseli, 95 

„ (Volvarina) deformis, 95 

n „ inconspicua, 95 t 

Mustola vulgaris P var. 106 
Martos abietum ?, var. 106 
„ foina ? 106 
Meles, sp., 106 
Melia Azedarach, 144 
„ Azadirachta, 144 
„ Birmanica, 144 
„ excolsa, 144 
Melicope, 128 

„ Hclfori, 129 
Micromelum, 128 • 

„ hirsutum, 134 

„ „ var, genuinum, 

134 

i} var, glabrescens, 
134 

„ pubeseens, 133 

„ vaT, geimina, 133 
„ ,, var. glabriuBCula, 

133 

Microtropis bivalvis, 160 
„ garcimfolia, 160 

„ longifolia, 160 

Minolta variability 10? 

♦Miquelia cancellata, 201 
Mitrn Mtonfa, 100 
„ (Tujpdcula) cmentata, 98 
cruentata, var, pxoxima, 98 
„ cruentata, vax. Sandvichensis, 99 
„ amaada, 99 


Mitra (Turricula) obeliscus, var. Auda- 
manica, 99 

„ (Turricula) radius, 100 
„ (Scabricola) pretiosa, 100 
Mocoa himalayana, 196 « 

„ Stoliczkai, 195 
Mvnronia Wallichii, 143 
Murex cromana , 83 

„ (Ocinebra) fiscellum, var. 83 
„ ,, gibba, 83 

„ Liemrdi , 83 
Murray a 132 

„ olongata, 132 
Mus crassipes ? 108 

* „ pacbycercus, 108 

„ sylvatioiUB, var. 108 
Nassa Deshayesiam , 96 

* obosa, 95 e 

„ obosa, var. Coylonica, 96 
* Persica, 96 
♦Natsiatopsis^ 201 

* „ _ thunbergiiofolia, 201 

„ „ 164 

Necroscia lolas, 217 
Netera puleholla, 103 
Nephelium Griffithiaimm, 187 
„ hypoleucum, 187 

„ lappaceum, 187 < 

„ litclii, 187 
„ longan, 187 

„ loibescoDS, 187 

Nesoloa Indica, 108 
Niso pyramidelloides, 103 
Oclrna Andamanica, 140 
„ brevipes, 140 
„ fruticulosa, J 40 
„ parviflora, 140 
„ squarrosa, 140 
„ Walliohii, 140 
(Esculus assamica, 190 
Olax godayam, var. sulcata, 158 
„ imbricata, 153 
„ loranthiformis, 153 
„ scandens, 152 
„ Zeylanica, 152 
Opilia amontacea, 164 
Ovifl Hoiusi ?, 112 
„ Nahura, 112 
Pantholops Hodgsoni, 112 
Paramignya 129 • 

„ angulata, 135 

„ citrifolia, 136 

,, graudillora, 135 
„ Griflithii, 135 

„ monophylla, 135 

Paranephclium xestophyllum, 187 
♦Parmarion rubrum, 6 
Plwiomys leucurus , 107 
PhibaloBOma bypbarpax, 220 
♦ „ Wostwoodii, 216 

♦Phrynocephalus axillaris, 192 

caudivolvulus, 192 t 
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Phrynofcephalus Fonythi, 192 
„ StoliczJcai , 192 

„ Theobaldi, 192 

Phyllium Celebicum, 218 
• „ siccifolium, 218 

* *>j Weetwoodii, 218 

Phytocrene bracteata, 166 < 

„ giganteo, 166 * 

Picrasma, 138 

„ javanica, 139 
Flatyceps semifamatus , 208 
Pleurotoma curculio ) 86 
„ gmmulatdy 86 
Podacanthua Typhon, 220 
•Pomotia macrocarpa, 205 
„ pinnata, 187 • 

„ tomentosa. 187 
Pteromys inornatira, 106 « 

Ptyas mucosus, 195 
Pupa coenopicta, 45 * 

„ fallax, 46 # 

♦Quercus Falconori, 197 # 

* „ olla, 197 

* „ pachyphylla, 197 

* „ xyloearpus, 19 & 

Rana cyanophlyctis, 196 
Rhinoceros Indicus, 1 0 

^ leptorhinus, 11 

„ Sondaicus, 10 

„ tichorbinus, 1 1 

Rimula propinqua, 103 
♦Ringicula abbreviata, 102 
„ acuta, 101 
„ apicata, 102 
„ caron, 102 
,, miniita, 101 • 

♦RisBoina abnormis, 100 
„ Bellardii, 103 
„ Stoppanii, 103 
Robinsonia Ceylonica, 103 
♦Rubus Fockeanus, 206 
Sflgeretia theezans, 168 
Salacia flavescena, 163 
„ grandiflora, 163 

* „ Jenkinsii, 203 

„ longifolia, 162 
„ multiflora, 163 

* „ platyphylla, 203 
i, prinoides, 163 

„ Roxburghii, 163 
„ tortuosa, 162 
„ verrucosa, 163 
Samadera, 138 

„ Indica, 138 
„ „ var. genuina, 138 

„ „ var. lucida, 138 

Sandoricum Indicum, 145 
Sapindus danura, 186 
„ glabratm, 186 

* „ microcarpus, 205, 186 

ii sqummus, 189 

* f n tomentosus, 204, 186 


Sareostigma WaUichii, 156 
Scutia myrtina, 168 

„ „ var. acutifolia, 169 

„ „ var. retusa* 169 

Schixochiton dysoxylifolius, 145 
„ grandiflorue, 145 

,i paniculatus, 145 , 

„ patens, 145 

Schloichera trijuga, 183 * • 

Schmidelia chartacea, 18^/ • 
Scyphopetalum ramiflpadSn, 188 
Scytalia vorticiUat^f86 * 
Siphonodon celastruThs^ ^62 
♦Sis tram ventricosulum, 97* 

Smythea calpicarpa, 167 
•Sorex (Crocidura) myoides, 106 
Soymida febrifuga, 149 
Stellio agrorensis, 191 
„ himalayanus, 191 
* „ Stoliczkanus, 191 

„ tuberculatus, 191 
Stcmonurus javanicus, 155 
„ Penangianus, 155 

„ tomentellus, 155 

Stonflgyra gracilis, 45 
Strombosia Javanica, 153 
Sus scrofa, var, nigripes, 112 
Tapbrometopum lineolatum, 196 
Teratoscincus Keyserlingii, 193 
Tetramerista glabra, vas. sagittata, 141 
Toddalia, 128 
t „ asiatica, 130 

i, „ var. aculoata, 130 

„ „ vAr. floribunda, 130 

Triphasia, 129 

„ trifoliata, 134 

Trochus (CmnculusJ Tonnerrei , 103 
„ (Euchelus) fossulatulus, 103 

„ (Euchelus) Zamberti 102 

„ (Gribbula) Holdsworthana, var. 

103 


„ Satrapius, 103, 

„ • (Tallorbis) roseola, 102 
Tropidonotus hydrus, 196 
„ platyceps, 196 

♦Tupistra Stoliczkanus, 199 
Turpinia, montana, 182 

„ „ var. genuina, 182 

„ „ var. nepalensis, 182 

„ pomifera, 182 

Typhlops porreotus P, 195 
Ventilago calyculata, 166 
„ leiocarpa, 166 

„ Madraspatana, 166 

„ Maingayi, 166 

Vipera Euphratica + 196 

„ obtusa, 196 * ♦ 

Viti* adnata, 166 

„ „ var. glabrior, 176 

„ „ var. communis, 176 

„ angulata, 176 
,i assimilis, 172 



Ind&x. 


Vitifi auriculata, If 4 
barbate, 177 

„ var. genuina, 177 
„ var. Jenkinsii, 177 
campylocarpa, 174 
costata, 175, 204 
discolor, 175 
„ var. discolor, 175 
„< ' var. seesilis, 175 

dubi^m 

erythroc^^a, 174 
fqtmnea, 17<K 
hastate, 175 - 
Helferi, 177 
Japanica, 174 
lanftta, 176, 177 
lonceolaria, 172, 175 

„ var. lanoeolaria, 173 

„ vax. tuberculata, 173 

latifolia, 176 
Linnaei, 176 
nourosa, 204 
obtecta, 173 
oxyphylla, 172, 177 
pallida, 176 
pedata, 174 
„ var. genuina, 174 

„ var. glabrata, 174 

pedmeuUrti) 175 
pentagona, 175 
polite, 177 

polystechya, 177 r 

pubiflora, 175 
quadiangularis, 175 
repens, 176 
sagittifoliO) 175 
semicordate, 173 0 

„ var. semicordata, 173 

„ var. Himalayana, 173 

serrulate, 173 

„ var. capriolata, 173 

„ subobtecta, 173 

spectebilis, 176 


M 

II 

M. 

II 

II 

II 

II 

>1 

w 

»* 

ft 

ti 

»i 

if 

>» 

tt 

ti 

ii 

ii 

*t 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

it 

ti 

ii 

it 

n 

ii 


Vitis tenuifoKa, 174 
„ Teysmanm, 174 
„ tomentosa, 177 
„ trifolia, 173 
„ „ var. genuina, 173 

„ „ var. glabrate, 174 

I, tuberculata, 172 

* „ ^icaryana, 204 
„ vinifera, 176 

„ Wallichii, 175 
Walsura hypoleuoa, 148 

* „ oxycarpa, 200, 148 

„ robusta, 148 

„ trichoatemon, 148 

„ trijuga, 148 

„ var. genuina, 148 

„ „ var. pubescens, 148 

* „ tubulate, 148 

Xanthoxylum, 128, 129 

„ acanthopodium, 130 

„ 'Andamanicum, 130, 199 

„ Budrunga, 130 

„ Hamiltomanum, 130 

„ spondicefolium, 130 
Xerospermum, noronhianum, 186 
Ximenia Americana, 152 

*Zafra polite, 97 

* „ semisculpta, 97 
Zamenis caudotlineattw, 195 

„ Eavergieri, 195 
„ ventrimaculatus, 208 
Zizyphus funiculosa, 168 
„ glabrus, 168 
„ jujuba, 167 
„ v oenoplia, 167 
„ „ var. glabrescens, 167 

„ „ var.ferruginescens, 167 

„ ., var. pedicelkris, 167 

„ rugosa, 168 * 

„ tomentosa, 168 

♦ZOUINOEBIA, 190 

„ macrocarpa, 190 








